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| Whats the best Windows 


- hoe AL ШШЩ 
B——— 


Automating applications 
with OLE 2.0 pace з 


` THE г WORLDWIDE COMPUTING AUTHORITY 


inking LANS 


It won't be fun. Expect culture clashes, bandwidth 
— protocol headaches, and political turf wars, 


STATE OF THE ART 


Printers Become More Intelligent 

PLUS Р 
e Puta CD-ROM on your network n. : Il 
e Apples newest models .... MTS 


“<... a powerful, flexible workgroup 
strategy with greatly enhanced 
analytical ability." —Pc Week 


Easier to use than 
1-2-3 or Excel 


No other spreadsheet gives you as 
much help as Quattro Pro. New 
ObjectHelp provides specific 
information from the complete 
on-line manual at the touch of a 
button. Revolutionary Spreadsheet 
Notebooks with nameable tabs are 
simply the easiest way to organize 
and manage all your spreadsheet 
data. You can even learn a new 
part of your spreadsheet using 
your own live data with the exclu- 
sive Interactive Tutor. 


The most powerful 
analysis tools 


You'll make better decisions faster 
with the new Data Modeling 
— built into Quattro Pro. 
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Update everyone in your group at the touch of a 
button. Let the Workgroup Desktop distribute 
your results automatically. 


It helps you look at your data 

from different perspectives, and 
makes it easy to create reports 

and do crosstabs that show the 
meaning behind the numbers. 

Plus there are more than 350 new 
engineering, scientific, financial, 
and statistical @functions. And 
the new Scenario Manager is the 
ultimate “what if" tool for evaluat- 


ing all your options. 


Share information 
effortlessly | 


If you ever wanted to share your | 
spreadsheet information with 
coworkers, or automatically 
receive the most up-to-date 
information from someone else's | 
spreadsheet, Quattro Pro is for 
you. Imagine the benefits at 
budget roll-up time . . . you 
define the workgroup, and the 
updates take care of them- | 
selves. And since all the work- 
group features are built-in, you 
can use your existing LAN or 
electronic mail carrier without 
upgrading your LAN software 
or buying a separate workgroup 
product.* 


A better solution for 
less 999 


Whether you’re working alone on 
your spreadsheet or sharing data 
with a workgroup, only Quattro 
Pro Workgroup Edition puts every- 
thing you need under one roof. 

| Check out our special introductory 
offer and money-back guarantee. 
This is one equation where the 


answer is obvious . . . Quattro Pro. 


Suggested | 
retail price for | 


Quattro Pro Workgroup Edition 


A" 


6 Qt Limited-time Offer! 
Upgrade price for Lotus 1-2-3 


and Excel users | 


90-day, Money-back Guarantee | 


NEW HWSsers 


į} See your dealer today or call | 


1-800-336-6464, ext. 5730 
In Canada, call 1- 800-461- 3327. 


Borland 


Power made easy” 


messaging services; Local Area Network (LAN) systems, such as Novell NetWare, Banyan, ІВМ“ LAN Server, MS-LAN Manager, AT&T StarGROUP, and other peer-to-peer networks. "579,95 
Upgrade offer for existing Quattro Pro users with $20 rebate coupon enclosed in Special Upgrade box. ВІ 5486 
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THE EASIEST-TO-USE WINDOWS SPREADSHEET 
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The #1 award-winning 


| 71 
spreadsheet 
just got even better 
| | | Hold on to your desktop, 


because the new Workgroup 


- Edition of Quattro® Pro 5.0 is 
| going to improve your produc- 
! tivity dramatically. That's 

because everything you need 


is built-in. There's no need to 


ЕЗ E buy (and learn) separate soft- 
= ware packages for graphics, 
шк workgroup communications, 

or data modeling. 


Best of all, revolutionary 


new concepts in ease of use put 


Advanced spreadsheet, graphics, every feature at your command. 
e If you’re using 1-2-3 or Excel, 
SQL data access, workgroup саја sharing, кедейін inar iuis 
analytical tools, data modeling ... Pro today. There’s so much 
it’s all in there more you can do with Quattro 


Pro 5.0 than with 1-2-3 or 
Excel. And it’s so easy. 


Copyright © 1993 Borland. Quattro Pro for Windows and Spreadsheet Notebooks have patents pending. Offer good in the United States and Canada only. All prices in U.S. dollars. Dealer prices 
пау vary. *Supported communication transports: Novell Message Handling Service (MHS and NGM); MCI Mail; ce:Mail; Windows for Workgroups, MS-Mail, and other MAPI-compliant 


Introducing 
new Quattro Pro 5.0 


The new equation 
for workgroup 
productivity 
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SUP me workgroup Edition 
« Easier than 1-2-3 of Excel 
« Best on-line training 
« Mare analytical tools | 
e Best presentation graphics 
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Bese Imagine a notebook that adjusts to the way you work instead of 
E : the other way around. The keyboard detaches when that's more 
= convenient. You can use the реп as a pointing device, to high- 
light or delete text, or to take notés (you know; like a pen). 
“And unlike "convertible" notebooks, pats can comfortably 
quy both the keyboard and pen at the same time. 


INTRODUCING A TRADIT 
COMPLETE DISREGA 


Don't worry, this untraditional 
Ye notebook also works like a traditional 
notebook. And you can use the Flex- 
Connect Convenience Base back at 


your desk to connect to your network 


and peripherals. 
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486/33 model, | À 
without keyboard), includes а disket : 
instant-on capabilities, and has an wrerage batt 
3.5-4 hours. MS-DOS 6.0, MS Windows for Pen Computing, Inks InkWare NoteTaker, 
and Slate PenPower for Microsoft Excel are included. As well as our 3-year worldwide warranty. 


Мы pos a gplit personality, well, it does. Which 


p= is exactly what makes it the most useful 


function, 486 notebook with pen capability. 


ONAL NOTEBOOK WITH 
ip FOR TRADITION. 


The keyboard detaches so it’s as flexible in the way 


it works as you have to be. It comes with a conve- 


nient Flexhandle, a high-definition, 


9.5" Maxlight display and with the 


two PCMCIA Type II slots, it even 


Concerto works in an incredible number of way 
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TA 


EDT bring rhe tablet 


Which, come to think of it, is probably a lot like meetings. f 
qmd pen ‘and you can quietly 
the way you work, isn't it? For more details on the take notes, access files, work 


| on budgets. (Or, should the 
new Compaq Concerto just call 1-800-345-1518. 


COMPAQ 


© 199) Compeg Computer Corporation А) Rights Ағын Compaq Аарағғы (15 Puo өмі hadnt} Уыз (емет Мары, lleshondis and Fles armea art 
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meeting get really slow. you 


can pursue ап art career.) 
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News & Views 


DESKTOP SYSTEMS 


Apple Revamps Нв Lineup ......... 23 
We help you sort out Apple's newest 
line of desktops and preview new 

Apple Duos. 


PROCESSORS FOR PDAS 


Intel, AT&T, and AMD Continue 
DR —— 28 
New PDA chips from AMD, AT&T 
Microelectronics, and Intel/VLSI are 
slated to ship in 1994. 


WINDOWS/OLE 2.0 


Moving Toward Windows Building 
ee 32 
Writing an OLE 2.0 application isn't 

the easiest thing to do in the world. But 
the benefits are worth it. 


MULTIMEDIA 


Demand for Multimedia Upgrade 
Kits Growing ........................38 


If current trends continue, CD-ROM 
will soon gain wide acceptance in the 
business world. 


WINDOWS NT PROCESSORS 


New RISC Chips For 

Windows NT......................... 42 
Windows NT is sparking hot 
competition among chip makers who 
want a piece of the growing market for 
high-performance desktop PCs 

and servers. 


WORKGROUP COMPUTING 


Microsoft Tunes WFW..............44 


Microsoft fixes some deficiencies in its 
workgroup program. 


WINDOWS WORD 
PROCESSORS 


WordPerfect 6.0 for Windows.....46 


WordPerfect opts for bigger code and 
more features. 


A MARKET IN TRANSITION 


Report from Cyprus................. 48 


Information technology consultants in 
Cyprus get no respect. 


NEW PRODUCTS 


What's New ........................ 243 


A color and gray-scale scanner; external 
and internal frame grabbers; a 3-D ma- 
nipulator; graphics software; and more. 
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Cover Story 


NETWORKS 


Linking LANs 


BY BEN SMITH AND JON UDELL The four key issues of 
connecting networks to one another are bandwidth, protocols, 
management, and cultural conflicts. 


Reducing Router Network Transmission Costs—70 
Political Primer for Enterprise Networks—78 


TCP/IP Addressing—84 


Features 


COMMUNICATIONS 


Track People with Active Badges 


BY DICK POUNTAIN Developed by Olivetti and DEC, the 
Active Badge nctwork improves at-work communications by 
tracking your colleagues’ whereabouts. 


State of the Art — 


PRINTER 
TECHNOLOGY 


Printers in Transition 94 
BY JOHN P. MELLO JR. 

People want faster, easier-to- 
usc printers that produce 
higher-quality images. Those 
demands are starting to be met. 


Laser Quality Without the 
Drum—96 


Your Next Printer Might Be for 
Your TV—98 
14-3 z 


The Printers Talk Back 


BY FRANK HAYES 

The Network Printing Alliance 
Protocol will provide 
communications capabilities to 
your network printer. Now 
you'll know when the printer is 
low on toner, out of paper, and 
more. 


Talking Printer Politics—110 


51 


Reviews 
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Print Pages Faster 115 
BY PETER WAYNER 

In the near future, you will be 
asking your printer to produce 
pages ever more quickly. Help 

is on the way in the form of better 
processors and more efficient 
software. Your computer's CPU 
might throw its weight behind 
processing print images, too. 


> ЕГЕ UO 


SPREADSHEETS PROCESSORS 

The Big Three Square Off 138 A Tale of Two Alphas 169 
BY DANIEL GASTEIGER BY RICK GREHAN 

All three of the market-leading Wiadows An under-thc-hood exploration of two Alpha-bascd 


sprcadsheets—Borland Quattro Pro for Windows, systems from DEC: The DEC 3000 Modcl 300, a 
Lotus 1-2-3 for Windows, and Microsoft Excel— Unix box, and the DECpc AXP 150, which runs 
have undergone major product upgrades. Gasteiger Windows NT. 

sorts out the field and determines how cach 


competitor stacks up. 

486 SYSTEMS 
CD-ROM Lab Report 176 
The NetWare CD-ROM Solution 51 | 90 High-Speed 486 Systems 
BY STEVE BOSAK We evaluate 90 high-end 486 systems, with 
Microtest's Discport CD-ROM server makes the CPUs from Intel, Cyrix, and IBM. to find the 
marnage of CD-ROM and Novell NetWare easy for best PCs for your applications. Our rankings 
all concerned. include ISA and EISA bus implementations, 


as well as local-bus designs. 
COLOR PRINTING 


Е The Best Systems for Windows 
Bargain Color Printers 153 Applications—178 
BY TOM THOMPSON | DE The Best Systems for High-Performance 
Inexpensive color printing from Star Micronics, Windows—180 


Hewlett-Packard, and Fargo. Star Micronics’ SJ-144 How We Tested—184 
and Fargo's Primera break thc $1000 price barrier for Pentium Performance—188 


thermal-transfer color printing by leaving thc image Energy Star Systems—190 
processing to thc host system. The Best Systems for Unix Applications— 192 
A Walk on the High End—156 Honorable Mentions—196 
Dubious Achievements—196 
IMAGE PROCESSING 
Beyond Bit Maps 165 
BY CAL VORNBERGER 


Multiple floating objects deliver new power and 
flexibility to bit-map image processing. Micrografx 
Picturc Publisher 4.0 and Fractal Design PainterX2 
feature object layers and other useful innovations. 
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IMAGING 


Under the Hood: 
Optimal Character 


BY PETER WAYNER 

Reliable optical character 
recognition faces many hurdles, 
including odd typefaces and 
marginal output. Expert systems, 
machine learning, and other 
techniques can help you tackle the 
problem. 


Color Becomes Affordable 125 
BY MICHAEL ZEIS 


At both the high and low ends, PROGRAMMING TOOLS 


color printing continues to improve Some Assembly Required: 
dramatically. Whether you want Using C++ for Directory 
photographic-quality output or to Management .................. 713 


just spice up a document, you'll 
find a color technology that fits 
the bill. 


Color Management Makes Color 
Easier to Use—136 


BY ALLEN I, HOLUB 

Build C++ tools to manage your 
directories and perform other 
useful tasks. 
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Pournelle: 
Clean Water and Dirty 
Keyboards. ............. ғы 


BY JERRY POURNELLE The water 
is in Stockholm; the keyboards are 
in Chaos Manor. 


Books & CD-ROMs: 
Entrepreneurial Enterprise ...49 
BY RAYMOND GA COTE 

AND TOM THOMPSON Starting a 


business, a classic dictionary on 
CD-ROM, and more. 
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Interfacing?” .................302 
BY EDWARD R. SWART 

Computers are rapidly changing 
the English language. 
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development, and installer hell. 
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DOS/WINDOWS 


intel, AT&T, and AMD Continue 
ПОСЕ ................-...-.еоое 26 
New chips will power a new round of PDAs, 
including a Windows-based model planned 
for release next year by Compaq. 


Moving Toward Windows 

Building Blocks ......................32 
Alihough enthusiastic about its potential, 
developers working with OLE know inter- 
application communication does not come 
easy. 


Sound-Card Standards 
Heading for MIDI. ....................38 


General MIDI could become the standard 
format for PC sound files. 


New RISC Chips for 

Windows МТ..........................42 
DEC, Toshiba, and Integrated Device Tech- 
nology serve up ncw processors for souped- 
up PCs running NT. 


TI Courts 486SX Aftermarket.......42 


Texas Instruments develops a new chip 
aimed at power-conscious notebooks and 
desktop PCs, 


Plug-and-Play to Bring ISA 
into the '90s — ——— ARI, 


A new specification should make it easier to 
add cards ta your PC. 


Microsoft Tunes WFW........ — LO 
Microsoft improves its peer-network 
package. 


SPA: DOS Spreadsheet Sales 
Declining .............................% 


The latest numbers show a big drop. 


WordPerfect 6.0 for Windows ...... 46 


A first impression of the latest version. 


Linking LANs......................... 68 
If Hercules were alive today, one of his 12 
labors would certainly involve bringing PCs 
into a multiplatform WAN (wide-area net- 
work). 


Print Pages Faster,.................115 
If you're working with complex documents 

or images, you should read how printers are 
going to «peed up. 


The Big Three Square Off ..........138 
Borland, Lotus, and Microsoft have recenily 
released new versions of their Windows 
spreadsheets. There are some significant 
differences, but our reviewer sees a lot of 
similarity between them. 


Bargain Color Printers .............153 
New printers from Fargo and Star Micronies, 
like Hewlett-Packard’s DeskJet 1200C, de- 
liver good-looking color output at radical 
prices, 
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Beyond Bit Maps ...................165 
Object technology enhances two graphics 
programs: Fractal Design's PainterX2 and 
Micrografx’s Picture Publisher 4.0. 


Lab Report: 90 High-Speed 486 
Looking for the fastest 486 for running DOS 
applications? Windows programs? Our Lab 
Report will help you. 


Optimal Character Recognition ...203 


Ever wonder how your OCR package works? 
Here's how. 


Pournelle: Clean Water 

and Dirty Keyboards ............... 225 
Jerry talks about DOS vs. Windows versions 
of some favorite programs, including Q&A 
Write. 


Apple Revamps Its Lineup ..........23 
New desktops and new PowerBooks, plus 
early performance tests of the new computers. 


Apple's System 7 Pro 

Features AOCE .......................M 
The latest rendition of the Mac OS provides 
significant capabilities for workgroups, 
thanks to the Apple OCE (Open Collabora- 
tion Environment). 


Connecting Macs to the corporate nerwork is 
just one of the thomy tasks involved in a WAN. 
Here's how some intrepid users have dealt with 
internetworking, 


Bargain Color Printers ........ ——— 
Fargo's Primera printer, for which Mac ` 
drivers are in beta test, proves that good- 
looking color output doesn't require a loan 
from the bank. 
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Linking LANs........... ——ÀÀ 0 


Some of the people solving real-world net- 
working problems are using OS/2 products as 
part of their solutions, New York City's Con 
Edison, for example, replaced a central main- 
frame database with OS/2-based servers. 


Pournelle: Clean Water and Dirty 


Jerry hits a few snags as he continues his tests 
of OS/2. Along with the nifty features, he en- 
counters some annoying problems. He also 
leams the importance of proper installation 
and comes upon a killer application for OS/2. 


Linking LANs......................... 66 
Unix systems, PCs, and Macs can coexist on 

a network. Here are some of the problems 
involved and how some people have solved 
them. 


A Tale of Two Alphas...............169 
DEC's Alpha RISC processor powers a new 
Unix workstation: the DEC 3000 Model 300. 
It's the low end of a line of systems designed 
to run DEC OSF/]. The other new system. 

the DECpc AXP 150, is a compact EISA 
server for running Windows NT. Our re- 
viewer gives a thumbs up to these Alpha hot 
rods, 


Lab Report; 90 High-Speed 486 
Systoms неее i- 
Our extensive testing reveals the best 486- 
based desktop machines for running Unix. 

We pick the best overall, the most expand- 


able, and the best bargain. 
New RISC Chips for 
Windows МТ...................... ....42 


New processors from DEC, Toshiba, and 
Integrated Device Technology could be the 
brains of your next server. 


Apple’s System 7 Pro 
Features AOCE ..................... 4 


Тһе new Мас OS has some features 
significant for workers who collaborate, 
including message-passing protocols and 
true store-and-forward capabilities. 


Track People with Active Badges...57 


Active Badge technology uses transmitters 
and sensors to track your location within a 
network site, then allows your system re- 
sources to follow you. Here's a look at the 
implementation by Olivetti Research and 
DEC, plus some of the implications this 
technology raises. 


Linking LANs......................... 08 


Walk into any corporate office and you'll 
likely find a diverse collection of desktop 
computers. As users join PCs, Macs, and 
Unix workstations to departmental LANs, 
things can get really scary. If you've got to 
venture into this potential nightmare land, 
you can learn from those who have gone 
before you. 


The Printers Talk Back............ .103 


A new approach to the computer-to-printer 
interface should help bring printer connec- 
tions out of the stone age. The Network Print- 
ing Alliance Protocol is attempting to enable 
printers to talk back to the computers that 
send them data, whether it's across networks, 
over serial links, or through bidirectional 
parallel ports. 


The NetWare CD-ROM Solution....151 
Need to share CD-ROM drives? The Discport 
lets you hang CD drives off your Novell 
network. 


A Tale of Two Alphas...............169 


One of DEC's new Alpha-powered machines, 
the DECpc AXP 150 is a 150-MHz EISA 
server built to run Windows NT, 


Active badges ......... (— HÀ 
ШАМ........;................42, 46) 
BERE. Lem isis — IQ 44 
Books............ —— ...49 
Bibi ссн T -— 3 
CD-ROM ................ 38, 49, 151 
Communications ...... peers ud 66 
Client/server ........ —M 66 
Color printing... ............ 125, 153 
Database servers. ................... 66 
ШӨ............ ——— _ 46, 176 
Electronic forms ....... —ÜÁ— 
Emacs 44, 57, 66 
PRINS. T еееегев 94, 115, 

125, 153, 165 
BIOS sb tap: P 66 
Laser printers ...94, 103, 115, 125 
Multimedia. ..................... — 88 
NetBEUl............. ER даш 66 
Networks ...... — С 44, 57, 66, 

103, 151, 169 
Notebooks ................... — 23 
l| олдан ————— 203 
OLE 25 ............. — — © 
Oe 66, 225 
Lo METER — 28 
PostScript. ............. — 115 
nimia ЖЕГУ ЛУГ rA 42 
йөз ,.................... 94, 103, 


145, 125, 153 
Programming ........115, 213, 225 


dro ee 66, 103 
ОСНИВА С 42, 169 
SNA........ ——sun. 66 
Spreadsheets ................ 46, 138 
o) o, P es 44 
og pe crm re sd 66 
er 66. 169, 176 
rls 57, 66 
Windows ......32, 38, 42, 46, 66, 


94, 138, 153, 165.169, 
176, 225, 249 


Wireless ............. — N MEE | 
Word processors ....................46 
EET, RN SES — О 


Portable Powe 


The Pinnacle Tahoe" 
Portable 3.5" Optical Drive 


Introducing the world's smallest portable 3.5" optical drive 


with a rechargeable battery pack option that 
provides hours of portable computing. 
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CREATIVE LABS 


NOW THERE'S A 16-BIT SOUND BLASTER 
FOR EVERY APPLICATION AND BUDGET...AND NO MORE 
EXCUSES FOR OWNING ANYTHING LESS. 


Every day, more people buy Sound Blasters than ing for 16-bit performance, but an 8-bit price. 
any other PC audio card. Except for a few of 50 our new Sound Blaster 16 Basic offers the 
you, who keep putting off that all-important same great hardware as our premium models. 
Sound Blaster" decision. You know who you are. But ina $199.95" no-frills package that's perfect 
Well, our new line will make you a true believer. for the first-time 16-bit user. 


SOUND BLASTER 16 BASIC: SOUND BLASTER 16 MULTICD: 
MORE VALUE. MORE CD-ROM OPTIONS. 


For instance, some of you told us you were look- Perhaps you'd bought another manufacturer's 


` 0.5, inquiries: Creative Labs 1-800-998-5227 or 1-408-428-6600. International inquiries: Creative Technology Ltd., Singapore. TEL 65- 


| 773-0233 
Wem | imeda PC FAX 65-773-0353, Sound Blaster, Creative VoiceAssist, Wave Blaster and the Sound Blaster and Creative logos are trademarks of Creative Technology Ltd. 


CD-ROM drive. Probably an oversight, we 
know, but that’s no longer an excuse to deny 
yourself the finest in PC audio. 

Just plug in a Sound Blaster 16 MultiCD. 
Its format is 100% compatible with best-selling 
drives from Sony, Mitsumi and Panasonic. 


The Sound Blaster 16 
MultiCD can even run 

Creative . , 
jw y two different drives at 
softwareand the same time. Which only 
microphone provides voice- 
activated Windows control makes sense, considering 
for Sound Blaster 16 Multi- "dp ‚ 
CD and SCSI-2 packages. our $249.95" price will save 


you enough money to buy the second one. 
SOUND BLASTER 16 SCSI-2: 
MORE SCSI COMPATIBILITY. 
Maybe you were waiting for a full-featured SCSI 
interface. Well, wait no longer. 

As the name implies, our Sound Blaster 16 
SCSI-2 meets the new, more comprehensive gen- 
eration 2 SCSI standards. Others don't. 

And our card runs the complete 


battery of SCSI peripherals, notjustCD- russ 

ROM. Best of all, it includes one of the edly 

most comprehensive software bundles быу = 

in the business and does it for а remark- CDROM Compatibatty Creative Labs/Panasonic | 

able 527995: ا‎ 
TRUE “PLUG & PLAY” Bundled Soware Monologue for Windons 

Speaking of things other cards can’t | 

do, our unique scalable platform lets 

you add advanced options as you Suggested негі | 519955 

need them. Wate ss 


So once you stop making excuses 


and get your Sound Blaster 16, 
upgrading to Wave Blaster" 


Sampled Wave Synthesis (cour- 
Boost CPU efficiency tesy of the MIDI wizards at 
an Advanced Signal 4 
Processing upgrade. Advanced 


signal Processing option 
(a Creative Labs exclusive) 


Upgrade | 
is |i MIDI applications 
is Шешу as easy as а ита 
adding а daughter board Sampled Wave Synthesis 
Б. . with a Wave Blaster 
or plugging in a chip. daughter board. 
JUST WHEN YOU THOUGHT YOU'D 
HEARD EVERYTHING... 


Along comes Sound Blaster 16. The no-more- 
excuses sound card. Exactly what you d expect 
from Creative Labs, developers of the industry 
standard 16-bit audio platform. 
For more information and the name of your 
nearest Creative Labs dealer, call 1-800-998-5227. 


Sound Hlaster 16 
Basic Edition 


Sound Blaster 16 
MultiCD 


: 16bit stereo 


: Yes 


: HSC InterActive SE 


PC Animate Plus 


: Monologue for Windows 
: Creative WaveStudio 

: Creative Soundo'LE 
: Creative Talking Scheduler : 
: Creative Mosaic : 
: Creative VoiceAssist 


: $249.95 


: $299.95 


Sound Blastor 16 
5Сс5ғ-2 


mem 

: Yes 

: Any SCSI оғ 5051-2 
mis 


: Software Toolworks 
: Multimedia Encyclopedia 
: HSC InterActive SE 


Sound) THE 16-ВІТ SOUND STANDARD. CREATIVE” 


CREATIVE LABS, INC. 


All other trademarks are the property of their respective holders. € Copyright 1993 Creative Technology Ltd. All rights reserved."SRP. Note: Sound Blaster 16 MuitiCD works with 
Sony CDU31A; Mitsumi CRMC-LU005 and -FX001; and Creative Labs/Panasonic CR-523 and -563. 
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Announcing the 
first personal computers 
that will send faxes, 
read you your mail 
take phone messages 
and work with 
your video camera, 


VCR and TV. 


- 


In fact, they'll do just about 


“Computer, read me today's mail? 
These computers will actually speak to you, reading aloud 
your e-mail, documents or spreadsheet numbers. Our new 
Apple AudioVision" Display, with its sensitive microphone and 
built-in speakers, is the perfect all-in-one monitor for speech 
“Computer, call Michelle Duan? capabilities, multimedia presentations and more. 
With Apple GeoPort, you can turn your AV computer (in this 
case, the Macintosh Centris 66010) into a telepbone and ап 
answering machine. The hands-free phone lets you do work 
on-screen while you talk. And both computers have ES*F2F 
software, so all you need is a video camera to bold a video- 
conference across a local area network. 


“Computer, fax letter to Steve Wingate” 
Forgel tbe fax machine. The optional Apple 
GeoPort™ Telecom Adaptor includes fax and 
modem sofiware—everylbing you need to 
send and receive faxes from your desk or 
use on-line services. And both computers 
let you iry out ExperFax, an application 
that converts your faxes into lext. 


"Manufacturer s Suggested Retail Price as of 8/15/93. Reseller prices may тату. ©1993 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, Macintosh and ‘The power to be your best" are registered trademarks of Ap 


anything you tell them to. 


“Computer, open my word processor.” 

Now work the most intuitive way. With Apple 
PlainTalk; AV computers (bere, the Macintosh 
Quadra 8404) can recognize spoken com- 
mands- you just speak naturally. We've also 
included QuicKeys OSA Component software, 

so you can create your own verbal commands, _ 


like “Computer, open my word processor." 


“Computer, start video? 

Just plug a video camera, VCR or laserdisc 
player into the back of either AV computer. 
The FusionRecorder software included lets 
you easily capture video and single-frame 
snapshots, or record 16-bit stereo sound. 
You can paste your videos directly into pre- 
sentations, documents or any зойшағе that 
supports QuickTime 


“Computer, display Macintosh on TV.” 

You can play video right on your AV computer monitor 
for easy presentations to coworkers, clients or a class. 
tou can also plug either machine into a TV, ff you need 
a larger display. Or plug into a VCR, and record your 
work on videotape for distribution. 


--- uter, play CD? 
App D” 300i disc drive to eilber machine, 
~ — you can access buge libraries of clip arl, 
sound effects, video clips and more. Or just play 
your own music CDs while you work. 


The Macintosh Centris 660av and 


Macintosh Quadra 840av 


You've probably read that telephones, computers, 
television and other technologies will converge soon. 

This is where they meet. Introducing the Macintosh 
Centris” 660AV and Macintosh Quadra” 840AV personal 
computers. These two computers offer a suite of com- 
munication capabilities called Apple” AV Technologies: a 
telecommunications center, easy video input/output con- 
nections, voice recognition and text-to-speech abilities. 


For the first time, = 
use a Macintosh’ to pick Zue % 
up phone messages with = 
a DM and click, record emi ati speech — 
video by plugging in a “/Фешаузуди communicate 
video source, and open a file by saying, "Computer, open." 

Many of these new functions are sped along by 
a digital signal processor (this chip flies through data at 
the rate of 55 MHz in the Macintosh Centris and an even 
faster 66 MHz in the Macintosh Quadra). 

With a 25 MHz 68040 processor and up to 68MB of 
RAM, the Macintosh Centris has the horsepower required 
to breeze through huge spreadsheets and documents. 
And theres room to add a 500MB internal hard disk, a 
CD-ROM or SyQuest drive and a NuBus expansion card. 

The new Macintosh Quadra will make publishing, 
graphic design and other communications professionals 
salivate. Its 40 MHz 68040 processor and up to 128MB 
of RAM make it the most powerful Macintosh ever. And it 
has room for a gigabyte of hard disk storage, four inter- 
nal storage devices and three NuBus expansion cards. 

Best of all, you can get a Macintosh with Apple AV 
Technologies starting at $2489" Once again, Apple puts 
the most amazing kind of power within 
your reach. The power to be your best? Apple 


бе Compuler, Inc. AppleCD, AudioVision, GeoPort, Macintosh Centris, Macintosh Quadra, PlainTalk and QuickTime are trademarks of Apple Computer, Inc. This ad was crealed using Macintosh personal computers. 
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Building a Data Highway 


Let’s face it. The 
data highway will 
be built. Who 
better to guide its 
development than 


you? 


Making a LAN work is never easy, and the challenges of 
making multiple LANs work together are paramount. 
Yet business demands that data flow easily from one end 
of an organization to the other—even if the organization 
spans several time zones. There are a lot of ways to cre- 
ate such a wide-area network, and that’s the trouble— 
there are гоо many ways to create a WAN. Or to be more 
accurate, there are too many wrong ways to create a 
WAN that leave an organization’s data bottlenecked. 
Some folks say that a national data highway would 


help solve that problem. The idea is that a massive “high- — 


way" of data lines could do for communications and data 
transfer what the interstate highway system did for trav- 
el and commerce in the U.S. To hear Vice President Al 
Gore's passionate views on the data highway would prob- 
ably stir you and might even convince you that a data 
highway must be built. 

Other folks might say that the data highway is already 
under construction. For example, look at the recent merg- 
er of Bell Atlantic and TC]—a giant phone company and 
a giant cable TV company. Two multibillion-dollar com- 
panies that want to deliver data to millions of people, 
and who have the wherewithal to do so. Meanwhile, ser- 
vice providers—including other Baby Bell companies— 
are defining data highways of their own. 

Their involvement is not necessarily bad, but what's 
driving the phone and cable companies is a desire to 
truck entertainment into homes. In other words, they 
want a data highway optimized for digital Sylvester Stal- 
lone movies, and that kind of data highway may not fit 
business needs. 

To further complicate things, in the midst of all this 
confusion is the government trying to figure out what 
role it should play. And whenever the government seeks 
a role in anything, you can bet that plenty of special in- 
lerests are trying hard to define it. 

Right now, the government is hearing mostly from 
the telephone and cable TV companies. That's too bad, 
because what's missing is input from the computer in- 
dustry and—most important—from you. 

What might you have to offer? Plenty. BYTE readers 
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understand technology better than most other groups, 
and you certainly understand your enterprise computing 
needs better than anyone else. 

Until now, though, you may not have had a reason to 
give the data highway much thought. However, all the 
smoke that’s rising from the talk in Washington about a 
data highway is becoming awfully thick, and where 
there’s smoke, there’s fire. My point is this: like it or 
not, the data highway will happen, and you can either 
have it happen for you or fo you. 

My suggestion is simply this: Offer as much guidance 
as possible. Write your representative, or work through 
your professional organization. The Society for Infor- 
mation Management (SIM), for example, is already mak- 
ing its ideas known in Washington. 

But please don’t think that it doesn’t matter how the 
data highway gets built. At the Anderson School of Man- 
agement at UCLA this fall I spoke with a group of in- 
formation managers from a variety of large companies. 
When I suggested their involvement in shaping the data 
highway, one gentleman rang out with the age-old axiom 
(my apologies for mixing metaphors), "Let the plumbers 
build the pipes, and we will use them." 

Sorry, but that's not good enough. That retreating bat- 
tle cry has only sustained a gigantic bandwidth, protocol, 
and network management quagmire. It will get worse, 
too. Think about all the video, audio, and other data that 
you will soon need to send across a WAN. Data is just 
data, of course, but think about how much of it you and 
your company will need to route in the coming years. 
Add to that the ongoing efforts to push more and more 
data out to branch offices to empower those staffs. Soon 
you can imagine the tremendous demands that business— 
your business—could place on a data highway. 

None of us has all the answers, but collectively we 
can offer some pretty sound advice on what a data high- 
way ought to be. While the editors and writers at BYTE 
navigate through the maze of information on the sub- 
ject, I most want to hear from you—especially if your data 
must cross over continents. Please contact me via mail or 
E-mail, and let me know your ideas on what the data 
highway should be. 


ST 


DENNIS ALLEN, EDITOR IN CHIEF 
(dallen@ bix.com) 
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The HP 100LX at re PC keeps 
you in touch wherever you go. 


It packs cutting-edge computing and 
communications features. All wrapped 
up in asleek П-ошпсе package. Includ- 
ing one-key access to: 


E a CC: Mail” Mobile, the market- 
>s] leading e-mail software. 
Today’ s new card modems fit neatly 
into our PCMCIA 2.0 slot, connecting 
you to your corporate or office e-mail 
systems. Talk about portable com- 
munications! This e-mail solution fits 
right in your pocket. 
fa} Take most of your office with 
ENS you. Built-in MS-DOS" 5.0 
means you can run optional PC soft- 


ware, such as Quicken, Microsoft® 
Project Manager and ACT! No other 
palmtop comes close. 


With equal ease, you can create cus- 
tom databases. And sort through a 
list of customer billing profiles or 
your favorite restaurants. 


| FB Even when youre on top of 
Өл АВ the world, our appointment 
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schedule. With week- and month-at- 
a-glance. You dont miss a thing. 
123 Keep running numbers оп 
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sheet heaven! 


The features keep coming. Like note- 


taker to capture ideas. Powerful 
analysis on the HP financial calcula- 
tor. Flexible phone book. And much, 
much more. 


For more information and the name 
of your nearest HP 100LX dealer, call 
us at 1-800-443-1254, Dept. 785. Or in 
Canada, 1-800-387-3867. Then hit the 
road armed with all the right answers. 
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STEREDVIEN MONITOR EXPANDABILITY — ТІНІН S-VIDEO IN ТЕНЕТ АШ MOUSE DUAL SERIAL PARALLEL 
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Introducing INDY from Silicon Graphics. 


Welcome to Indy, the world processor. collaborate with the power of a 


The newest Indigo?. The most — 100MHz MIPS? R4000° 64-bit 
affordable. And the first ME RISC processor. Now you 
computer with its own E can show the whole world 
digital color camera. exactly what you're 
The intuitive user thinking. Want one? 
interface is a pleasure Call 1-800-431-4331 
zone. Capture, create, Department B22 for 


communicate, and 


JN 


Starting under p ж 


D =A cool brochure. 


SiliconGraphies 
Computer Systems 


ж aia Е — — — — E 
к The $4995 Indy workstation includes all the features above, plus: 16MB of RAM (expandable to 256М8); digital IndyCam'" color camera; microphone; З juggling balls: 8-01 graphics w/ Virtual- 


2 support; 15"~ 1024 x 768-color non-interlaced monitor; external volume controls; 2 GIO32 high-performance expansion slots; space for 2 hard disk drives (accepts 20MB 3.5" floptical drive that reads/writes Macintosh, IBM® and UNIX® diskettes); 1 Qut-Of-Box-Experience;IndiZone Games CD; 


Video Computing 


The “Talk to Me” section of “Apple, SGI 
Blaze Video Trail" (September) intrigued 
me. Audiovisual Macs coupled with Plain- 
Talk have enormous potential for disabled 
computer users, Is Apple or another com- 
pany planning to take PlainTalk a step fur- 
ther, so spoken words can be 
entered as text into applica- 
tions? I know this can be done 
on PCs with programs like 
DragonDictate and Voice 
Type II, but they require ex- 
pensive proprietary boards and 
run only on DOS. 

Many people with disabili- 
ties affecting muscle coordi- 
nation and control find graph- 
ical interfaces much easier to 
use (I’m included; I have cerebral palsy). 
If such a system existed, millions of us 
would be vastly more productive than we 
are today. 


T. Patrick Henebry 
Cincinnati, OH 


Articulate Systems has several voice- 
communication and voice-interface solu- 
tions. Voice Navigator SW, priced at 
$399, works on Macs with built-in sound 
digitizers and requires no external hard- 
ware. You can reach Articulate Systems 
at (617) 935-5656; its fax number is 
(617) 935-0490. For more information 
on Apple's PlainTalk technology, call 
(408) 996- 1010.—Eds. 


That was an amazing article by Andy Rein- 
hardt (“Video Conquers the Desktop,” 
September). It took clever editing to do a 
long article on video without mentioning 
the Amiga. And the following article men- 
tioned the Amiga only in a historical con- 
text. One would think that video started 
with Apple and progressed directly to Sun. 


Gary Goldberg 
Silver Spring, MD 


We should have mentioned the Amiga for 
its pioneering role in integrating video 
into desktop computers. But the Amiga’s 
video capabilities weren’t intended for 
real-time conferencing, which was the 
focus of our story. What makes the Mac 
AVS and SGI's Indy worthy of cover 
treatment now is their support for video 
communications and conferencing soft- 
ware. And these systems are built on 
technology from dozens of sources—not 
just Apple. —Eds. 
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Indian Software 


І read and enjoyed Jon Udell’s article “Іп- 
dia's Software Edge" (September). I 
wholeheartedly agree that India has much 
to offer the world in software develop- 
ment, increasingly so as the Indian gov- 
ernment reduces red tape. 

As a cofounder of Sextant and 
1 the designer of Sextant for С, the 
| decision to work with an Indian 
- 4 | firm (Softek) was not а light one. 
While the experiences and 
lessons learned are enough to fill 
a book, the overall experience 
has been quite favorable. 

I was pleased to see Sextant 
and Softek mentioned so promi- 
nently, but I was disappointed 
that the article lacked contact in- 
formation. You can reach Softek Pvt., Ltd., 
at M-42 Commercial Complex, Greater 
Kailash-II, New Delhi 110 048, India, +91 
| 1 644 7308; fax +91 11 648 2680. Sextant 
is located at 3881 Sparrow Wood, Ann 
Arbor, MI 48108, (313) 677-0952. Also, 
although Softek developed Sextant, it is a 
U.S. product. | 


Mark J. Steckel 
Ann Arbor, MI 


SGML and Multimedia 


Your recent articles “Unlock- 
ing Data’s Content” and “Pub- 
lish It Electronically” (Septem- 
ber) miss the mark when 
describing SGML (Standard 
Generalized Markup Lan- 
guage). It is not a text-only technology. 
SGML-based systems effectively handle 
nontext information, including audio, 
video, and graphics images. Some of the 
most exciting hypermedia systems being 
developed today (e.g., the Interactive Elec- 
tronic Technical Manual) are based on 
SGML because of its powerful informa- 
tion-handling capabilities and support for 
nontext information. 


Faye Merrideth 
ArborText, Inc. 
Ann Arbor, MI 


The bottom line is that SGML is a rule 
book for specifying text-oriented docu- 
ment-encoding rules, called DTDs, not 
the documents themselves. It is a markup 
language; binary-encoded video itself 
does not get marked up. I did say SGML 
provides for nontext document inter- 


change in two ways: By (1) transferring 
out of the SGML process, and (2) using 
the extension of SGML via HyTime to 
deal with some nontext processing issues 
(although encoding is not one of them). 
Saying something is SGML-based is 
analogous to saying something is Unix- 
based. It misleads the user into thinking, 
"Aha! These two SGML-based applica- 
tions can exchange documents,” when in 
fact they can't if they use different 
DTDs.—Randall D. Cronk 


Installer Hell Revisited 


It's rare that I agree completely with an 
article, but Michael Crichton's Commen- 
tary (September) on installers was an ex- 
ception. Last week I installed fax software 
for Windows. It failed on lack of disk 
space, and when it was done, Windows 
was fried. I finally figured out I had to re- 
store WIN.INI from a backup (fortunately 
1 had one) and reinstall a default printer 
and all the TrueType fonts. Although this 
is the worst installation I' ve experienced, 
others have done some really weird things. 

How about standards for in- 
stallers? Standards would pro- 
| vide a marketing benefit for 
those people who followed 
# them: “This product conforms 
| to Installer XYZ-123.” It would 
create a new industry niche, 
and it would make life a lot eas- 
ier for those of us who use the 
products. 


Bill Leal 
Mobile, AL 


“Outstanding” PowerPC Coverage 


Your article on the PowerPC in the Au- 
gust BYTE was outstanding, the most 
well-rounded and informative article | have 
seen on the subject. It was not overly tech- 
nical and covered all the major issues. Well 
done! Now 1 have some basis for buying 
decisions. B 

Mike Bailey 


Systems Integrator, 
Lockheed Missiles and Space Co. 
Sunnyvale, CA 


Something big is happening. 

Its called CD-ROM. And it’s the 
only way to handle the tons of in- 
formation you need these days-with- 
out filling up your hard drive. 

And since a development sys- 
tem can now fit on a single disc, | 
that’s where we put the Microsoft’ 
Visual C++" development system 
for Windows" and Windows NT." 
It comes with over 8,000 pages 


of our Books Online. And for a 


limited time, it also comes with a pre- 


paid coupon for a double-speed, 
Windows NT "compatible Chinon” 
CD-ROM 535 Series drive, featur- 
ing an average access time of 250 ms. 

Better yet, when you get this 
package, you save a bundle. Which 
is to say 5200” at the very least. 

See your local reseller today and 
ask about our remarkable offer. 
It'll make your life easier. And richer. 


Microsoft 


Making it easier 


INTRODUCING THE COMPA 
So MucH For THE THEORY IF 


ther companies wait until after your server breaks to fix 


it. At Compaq, however, we understand the importance 
of safeguarding your mission-critical applications. Which 
is why we back all our ProLiant servers with a combination 
of support technologies and services that can anticipate 
problems and prevent them from occurring. The most unique 


of which is our Pre-Failure Warranty. Here's how it works. If 


© 1993 Compaq Computer Corporation, All Rights Reserved. Campaq Registered U.S. Patent and Trademark Office. ProLiant, Insight Manager and QuickFind arc trademarks of Compaq Computer Corporation, Pre-Failur 


a memory or drive component drops below a pre-established 
level of performance, your ProLiant will alert you. That way, 
memory and drives can be replaced before a potential failure 
occurs. For тес. Because the components are covered by the 
Compaq 3-year, on-site’ warranty. And if you want to make 


it really casy on yourself, you can configure your system to 


notify a CompaqCare System Partner, who will send a highly 


Certain restrictions and cxclusions apply. Monitors and certain options covered by a one-year warranty. For further information on our limited warranty, contact the Compaq Customer Support Center, 


Q PRE-FAILURE WARRANTY. 
IT AIN’T BROKE, DON’T FIX IT. 


skilled network technician to your office to fix your server for 
you. So you can avoid downtime and lost data. Not to mention 
anxiety about running your mission-critical applications. 
And you won’t get this kind of assurance from any 
other computer company. In fact, only Compaq can offer 
you a Pre-Failure Warranty, because only Compaq servers 


have Insight Manager, an innovative software tool that 


constantly monitors the health and performance of your 
server. So a small problem with a drive doesn't get the 
chance to become a big problem with your network. 

As if all that weren't enough, we even back our servers 
with free, round-the-clock phone support, every day of the 
week. And we offer optional Advanced Network Support 
Agreements, which include both comprehensive operating 
system and third-party hardware support for your entire 
network. What's more, you'll have the option of 
subscribing to QuickFind, a CD-ROM resource for 
supporting Compaq-based networks, which is 
proactively updated on a biweekly basis. All of 
which should make you feel even more confident 
about choosing Compaq as your network server platform. 

To reccive information about the unique dependability 
and support features of the ProLiant, call 1-800-345-1518. 
Choose PaqFax and order document number 4253 or 4255. 
We think you'll agree, the best way to protect your mission- 


critical applications is with a ProLiant. After all, ignoring 


a problem won't make it go away. COMPAQ 


farranty, PaqFax and CampaqCare System Partner are service marks of Compaq Computer Corporation. *This service provided by Contracted Service Providers and may not be availalde in certain geographic locations. 
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even years of experience in developing powerful SCSI software, a commitment to our 

customers’ needs and our all-in-one philosophy have made us a leader in SCSI software 

products. By listening to your needs, we have created a complete solution that has the 
power to meet the demands of MIS managers now and in the future. New CorelSCSI Network 
Manager is the best way to connect CD-ROM, WORM, rewritable and multifunction optical 
drives and jukeboxes to your NetWare file server, and features: 


| ‚22 Y" 
м" / 


High Performance CD-ROM Server Software v ^ Advanced Jukebox Support 


CorelSCSI Network Manager includes 
optimized CD-ROM Server software with 
caching to give industry-leading performance. 
Also includes support for multi-session and 
Kodak Photo CD formats, as well as device 
drivers for the Pioneer multi-disc unit. 


м | ‘ Wi 
| LV 


| RAID Levels 4 and 5 Software 


CorelSCSI Network Manager also includes 
CorelRAID;" which allows users to customize 
RAID level 4 and 5 arrays with any supported 
ASPI-compatible SCSI controller(s) and 3 or 
more SCSI 
hard drives. 
Status screens 
allow the 
system 
administrator 
to easily 
troubleshoot any potential problems. 
CorelRAID lets users build arrays that 
provide high fault tolerance while improving 
performance. With CorelRAID there is no 
down time. By using hot-swap or hot-standby 


features, server down- g En 


time is eliminated. 5 


The Software Solution Jor Dasa Serurity! 


CorelSCS] works with hundreds of 
leading manufacturers" SCSI devices. 
Corel ensures this with our in-house 
CorelSCSI Product Certification 
Program. Our listing of supported 
corer SCSH devices is updated monthly and is 
APPROVED available through our fax back system, 
— BBS, and customer service department. 


For upgrade information or to order, call Corel: ext. 2 8 


[ 


OEM Sales (613) 728-0826 ext.1051 


Users will find increased storage capacities 
and enhanced performance as CorelSCSI 
Network Manager transparently integrates 
optical jukeboxes with NetWare file servers, 


Compatible with Leading Host Adapters 


CorelSCSI Network Manager includes ASPI 
Managers for Always Technology, Future 
Domain, and DPT, and supports a variety of 
host adapters including various models from: 
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News &View 


DESKTOP SYSTEMS 


Apple Revamps 


Its Lineup—Again 


TOM R. HALFHILL AND TOM THOMPSON 


A. the year winds down, Apple is announcing its 
latest harvest—a batch of new desktop Macs, a pair of 
PowerBooks, and two workgroup printers. The new 
products are accompanied by a series of marketing shuf- 
fles intended to reduce confusion over the Mac line and 
increase its visibility in the market. 

Although experienced PC shoppers are used to con- 
fronting a bewildering array of nearly identical com- 
puters, it’s been only a few years since Apple's entire cat- 
alog consisted of just three or four basic Macs. Now 
Macs are proliferating so prodigiously that even the ex- 
perts have trouble remembering the difference between, 
say, a Performa 400 and a 405, or between a Power- 
Book 165 and a 170. 

Unfortunately, the wider range of choices is confusing 
some potential Mac buyers. Apple's latest announce- 
ments appear even more baffling: 


THE SHARPER-IMAGE DUOS 


* Centris, Apple's year-old la- 
bel for midrange Macs, has 
been dropped. Apple has con- 
solidated its computers into 
four distinct brands: Perfor- 
ma, LC, Quadra, and Power- 
Book. Performas are targeted 
at the home market, LCs are 
for education, Quadras are for 
business users, and Power- 
Books are for mobile users. 


* The former Centris 610 and 
650 now have faster processors 
and are called Quadras. They 
are joined by a new low-end 
model, the 605, that's the first 
Quadra without either a NuBus 
slot or a NuBus-adaptable PDS 
(Processor Direct Slot). 


* Apple's most successful 


] One of the major complaints made about the svelte PowerBook Duo line is the 
lack of a crisp active-matrix LCD screen. No longer: Apple has introduced two 
new notebooks, the PowerBook Duo 250 and 270c, that address this problem. 

The 4.2-pound Duo 250 has a razor-sharp, 9-inch-diagonal, active-matrix LCD 
screen with 16 gray levels. For those who need color, the 4.8-pound Duo 270c has 
an 8.4-inch-diagonal, color, active-matrix LCD screen. 

The 270c's screen supports two color-display modes. One provides 256 col- 

| ors on a 640- by 480-pixel screen. The other provides 32,768 simultaneous col- 
ors on a 640- by 400-pixel screen, which lets the 270c reproduce digitized video 


Apple's new Quadra 610 is available 


with two processors—either an FPU- 
less 25-MHz 68LC040 or a 68040, 
which has a built-in FPU. 


Macs have been the LC mod- 
els, which debuted in 1990. In 
fact, International Data Corp. 
ranks the LC III as the best- 
selling personal computer in 
the world. But instead of capi- 
talizing on the LC's popularity 
and name recognition, Apple 
has decided to not let con- 
sumers buy them anymore. Un- 
der Apple's new marketing 
strategy, the LC is restricted to 
educational channels. Con- 
sumers will be redirected to- 
ward Performas or Quadras. 


e Seven new Performas have 
been introduced, some nearly 
indistinguishable from one an- 
other. For example, the only 
differences between the 466 
and 467 are their bundled soft- 
ware and retail channels. 


Sull confused? There's a so- 
lution: Sort out the different 
models by their main logic 
boards. A handful of basic log- 
ic boards span the various la- 


bels and determine such critical 
features as performance, ex- 
pandability, and upgrade paths. 


clips. The active-matrix screens make the new Duos slightly thicker, by about 0.15 inch. They still fit inside existing 
Duo Docks if you equip the docking station with a new top cover ($70]. 

These Duos pack other features that are more than skin deep. Both have a 33-MHz 68030 processor, and the Duo 
270c also has а 68882 FPU. They also use the new Type 11 NiMH (nickel-metal-hydride] batteries. Thanks to larger 
celis and improved chemistry, they deliver 2'/ to 6 hours of use with the Duo 250, and 2 to 4 hours with the Duo 270c. 

Prices for the Duo 250 start at about $2500 for a unit with 4 MB of RAM and a 200-MB hard drive. A Duo 270c 
with 4 MB of RAM and a 240-MB hard drive costs about $3000. 


68030-Based Macs 

The low end of the Macintosh 

line will be anchored by the 
continued on page 26 


DECEMBER 1993 BYTE 23 


The new HP DeskJet 310 printer. 
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nt high-quality black 
SE white or color wherever 


lou you want to work. 


Hewlett-Packard presents the DeskJet 
printer that doesn't require à desk. 
The HP DeskJet 310 is small arid light 
enough to let you print anywhere, At '^  ' 
the office, at home or on the road. And 

it gives you sharp, 300-dpi print quality, 

in black & white.or color. 

The HP DeskJet 310 costs only $379*. 

yet it comes loaded with.84 typeface, \ 
size. and style combinations, along 

with a new lightweight, multi-volfage 
power adapter It prints portrait and 
landscape on plain paper, transpar- 

encies or labels, and it uses HP's owri 
inkjet technology for clear, crisp out- - 

put at up to three pages per minute. 


If that's not enough for-you, a whole 
family of optional accessories is avail- 
able, including a color kit for just $49, 
anda multi-page sheet feeder for easier 
desktop printing. 

HP has managed to fit everything you 
could want into a little printer package. 
To see for yourself, look in the Yellow 
Pages, or call 1-800-552-8500, Ext. 
7858 for the name of the HP dealer 
nearest you: 


| DeskJet Printers 
| Make it happen. 


С неет. 


“Suggested US. list price. а Canada eufl']-B00-397.3567, 
Ext. 7858, ОПЗ Hewlett-Packard Company PERIZIA | 


News & Views 


Apple Revamps Its 
. Lineup—Again 


continued from page 23 


new Performa 410. It’s really 
an LC II main logic board in 
Performa's clothing. The 410's 
only significant new feature is 
its floppy drive. All new Macs 
now sport the same drive found 
in current PowerBooks. It's 
functionally identical to the old 
SuperDrive but no longer grabs 
the disk and pulls it into the 
drive during insertion. It still 
auto-ejects the disk and re- 
mains compatible with Mac 
and PC 3'4-inch formats. It also 
has a dustproof door. 

Three new Performas are 
based on the LC Ш main logic 
board: the Performa 460, 466, 
and 467. The only important 
difference is the 68030 CPU, 
now clocked at 33 MHz instead 
of 25 MHz. Other specs remain 
the same. Only the hardware 
configurations, bundles, and 
retail channels separate these 
three models. Software bundles 
also vary slightly. Street prices 
are expected to range from 
$1300 to $1400. 

Rounding out the 68030- 
based line is the new Performa 
550, a consumer version of thc 
all-in-one LC 520 introduced 
to educational channels last 
summer. There are two notable 
differences: It has a 33-MHz 
68030 instead of the LC 520's 
25-MHz CPU, plus a 160-MB 
hard drive. 


68040-Based Macs 

Four new Macs share a freshly 
designed 68040-based main 
logic board that spans the Per- 
forma, LC, and Quadra brands 
(see the table "Mac Board 


Breakdown"). Derived from 
the Centris 610 architecture, 
the new board has an FPU-less 
25-MHz 68L C040, a 32-bit 
data bus, 4 MB of on-board 
RAM (expandable to 36 MB 
via 72-pin SIMMs), and 512 
KB of VRAM (expandable to 1 
MB). It supports 8-bit video on 
monitors measuring up to 21 
inches, and 16-bit video on 16- 
inch and smaller screens. The 
processor is mounted on a 
socket on the main logic board. 
This lets you remove the pro- 
cessor and install a 68040 if 
your needs demand it. 

Unlike the logic board in the 
Centris 610, however, the new 
logic board has a notched PDS 
connector that accepts either 
96-pin LC H or 114-pin LC IIT 
cards. A special ASIC (appli- 
cation-specific IC) presents 
68030 processor signals to this 
socket, making it compatible 
with LC-series cards. However, 
since it provides no direct ac- 
cess to the 68040 processor 
bus, there's no way to adapt a 
NuBus card to this connector 
or add an accelerator. The main 
logic board is also smaller than 
the 610's, sized to fit inside the 
standard LC "'pizza-box" case. 

New Macs based on this 
main logic board include the 
LC 475, Performa 475 and 476, 
and Quadra 605. Again, these 
models are distinguished by 
their bundles, configurations, 
and retail outlets. The LC 475, 
for instance, is available only 
through educational channels 
at steep discounts. 

Unlike the Performas, the 
Quadra 605 isn't bundled with 
a monitor, keyboard, modem, 
or software. That means it's the 
lowest-priced Mac that lets you 


PRELIMINARY BENCHMARK RESULTS 
As you can see, the performance results of the new Quadra 605, Performa 475, and LC 475 are very close, owing to the common mother- 
board and processor shared by the three systems. The Quadra 610 was equipped with a 68040 processor, hence its improved performance 
over the Centris 610. For all tests, a Classic ІІ = 1. Results are indexed; higher numbers indicate better performance. 


MAC CLASSIC II 


CPU index 
FPU index | 
Disk index 
Videoindex - 


1.00 
1.00. 
1.00 
1.00 
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PERFORMA 475 


4.66 
6.22 
2.42 
4.06 


QUADRA 605 


4.67 
6.25 
3.22 
5.23 


4.65 
6.26 
1.97 
4.14 
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choose your own components, 
such as a third-party monitor 
or an extended keyboard. A 
basic configuration with 4 MB 
of RAM and an 80-MB hard 
drive starts at about $919. 

Apple’s unified approach to 
main logic boards obviously 
benefits the bottom line: One 
board fits into four computers. 
Of course, this also means you 
get nearly identical perfor- 
mance, a fact borne out by the 
BYTE low-level benchmarks. 
Preliminary results indicate that 
despite the different names, the 
LC 475, Performa 475/476, 
and Quadra 605 are virtually 
the same computer. 

Next up the ladder are the 
new Quadra 610 and 650. 
They're virtually identical to 
the discontinued Centris 610 
and 650 except for slightly 
faster CPUs. The base-config- 
uration Quadra 610 has a 25- 
MHz 68LC040 instead of the 
Centris 610's 20-MHz proces- 
sor, and the Quadra 650 has a 
33-MHz 68040 (with FPU) in- 
stead of the Centris 650's 25- 
MHz 68CL040 (without FPU). 
Also, Ethernet is now standard, 
rather than optional. Street 
prices arc expected to start at 
$1369 for a Quadra 610 with 
8 MB of RAM and a 160-MB 
hard drive. The Quadra 650, 
with 8 MB of RAM and a 230- 
MB hard drive, should sell for 
about $2280. Note that these 


CENTRIS 610 


3.87 

5.07 

2.38 
4.26 · 


QUADRA 610 


4.71 
35.25 
2.67 
5.27 


CENTRIS 650 


4.97 
35.35 
3.60 
4.04 


prices are preliminary, esti- 
mated street prices. 

Low-level benchmarks indi- 
cate that the Quadra 610 is ap- 
proximately 20 percent faster 
than the Centris 610, and the 
Quadra 650 is about 25 percent 
faster than the Centris 650. The 
Quadra 610 benchmark results 
closely match those of the 
Quadra 605 except for float- 
ing-point performance, because 
the version we tested had a 
68040 processor installed. 

Although the Quadra 610's 
specifications and performance 
appear quite similar to those of 
the Quadra 605, Performa 
475/476, and LC 475, remem- 
ber that, despite their identical 
25-MHz CPUs, they're based 
on different main logic boards. 
The 610 has a 68040 PDS 
that's convertible to a 7-inch 
NuBus slot; it's expandable to 
64 MB of RAM; and it has 
room for a S'A-inch internal 
storage device, such as a CD- 
ROM drive. 

Apple plans to make up- 
grades available to owners of 
most LC-series and Performa 
computers with pizza-box cas- 
es by late November. The $599 
upgrade includes the new 
68LC040-based main logic 
board and System 7.1. Upgrad- 
able systems are the LC II 
and ІП and the Performa 400, 
405, 410, 430, 450, 460, 466, 
and 467. 


QUADRA 650 


5.84 
46.58 - 
6.30 
5.47 


QUADRA 800 


6.35 
4668.7... 
3,39 

868 02 


Multi-Plat 
WATCOM C 


» 


Jum. 


| le ТІ е Wi H8 
Intel x86 Platforms 
> The Industry's Leading · 


Г.А 


Code Optimizer — З zd m 


> Multi-platfarm, — 
_Cross-developme nent Toa 


ve С and Cf, Sup ort — 


r1 | m ر‎ sf: ғ h - = 


EXIEITIS 


r t $3 


(Or dE" "EE (Ц 


Wu ——— с) 
—- = 


же 
سے‎ Еч = 


Professional б and C++ Development Tools 
C/C++” delivers the key technologies for professional developers: 
comprehensive C++ support including templates and exception handling; 
advanced superscalar optimization; and 32-bit multi-platform support. 
C/C++” includes both C and C++ compilers, so you can incrementally 
adopt the benefits of С++. 


Unleash 32-bit Power! 

C/C++” delivers 32-bit performance. The 32-bit flat memory model 
simplifies memory management and lets applications address beyond the 
640K limit. Powerful 32-bit instruction processing delivers a significant 
speed advantage: typically a minimum 2x processing speedup. 


A G++ compiler designed to deliver on the 
promise of object-oriented programming 


The C++ compiler provides comprehensive support for the AT&T version 
3.0 language including templates, plus exception handling. These features 
are key to realizing the benefits of object-oriented programming: code 
reusability, increased reliability and reduced maintenance. 


Hot New Superscalar Code Optimizer 

The hot, new C/C++” code generator advances the performance envelope. 
New superscalar optimization strategy uses “riscification” and instruction 
scheduling to deliver improved performance on 486 and Pentium processors. 
The compiler can create a single, high-performance executable which runs 
on 386, 486 and Pentium processors. 


Industry Standard. Industry’s Choice 
WATCOM’s working relationships with industry leaders such as 
Autodesk, GO, IBM, Intel, Lotus, Microsoft and Novell ensure that we 
continue to understand and meet the needs of the software industry and 
professional developers. 


The Leader in 32-bit Development Tools 


1-800-265-4555 


Multi-Platform, 


Cross Development Support 


C/C++” supports a wide range of 32-bit Intel x86 host and target platforms 

allowing professional developers to leverage the multi-platform, cross- 

development capabilities of today’s operating environments including 

OS/2 2.x and Windows NT. 

> 32-bit DOS host and target support; includes the DOS/4GW 32-bit DOS 

extender by Rational Systems with royalty-free run-time and virtual 
memory support up to 32Mb. 
OS/2 2.x host and target support; enables the development of 05/2 2.x 
applications and DLLs. 32-bit Windows 3.x applications can exploit 
WIN-OS/2 using WATCOM's Windows Supervisor technology. 

Б Windows NT host and target support; includes a Windows 
NT-hosted debugger for 16-bit Windows 3.x, Win32s and Windows NT 
debugging; also includes Win32s target support. 

> 32-bit Windows 3.x target support; includes WATCOM 5 32-bit 
Windows Supervisor, and enables development and debugging of true 
32-bit Windows 3.x applications and DLLs. 


Also Available: WATCOM С for DOS 
С” for DOS is a professional, low cost 32-bit C compiler and tools 


package enabling development, debugging, performance profiling 
and royalty-free distribution of 32-bit applications for extended DOS. 
Suggested retail price: $199*. 


WATCOM C/ G++ has a suggested retail price of $599*. 
For additional information or to order direct call 1-800-265-4555. Call our 
FAX Back system at 1-519-747-2693 from your fax machine for immediate 


product information. 
| WATCOM CCH” 


Profcvannal Viudh-Pusform 12-5 Сүргөн 
C and Ce Бсү System 


415 Phillip Street, Waterloo, Ontario, Canada, N2L 3X2 Telephone: (519) 886-3700, Fax: (519) 747-4971 
*Price in US dollars. Does not include freight and taxes where applicable. Authorized dealers may sell for less. 

WATCOM С and the Lightning Device are trademarks of WATCOM International Corp. 005/46 and 005/16М 

are tradernarks of Rational Systems Inc. Other trademarks are the properties of their respective owners. 

Copyright 1993 WATCOM International Corp. 
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PROCESSORS FOR PDAS 


Intel, AT&T, and AMD Continue the Chase 


VLSI Polar Chip Set 


+ PCMCIA support. ! 
using VL82C146 chip; 


Жаз little more than си- 
riosities at this point, PDAs 
(personal digital assistants) are 
attracting an enormous amount 
of developmental effort from 
some of the industry's largest 
companies, each hoping to es- 
tablish its platform as an in- 
dustry standard. VLSI Tech- 
nology recently brought forth 
the Polar chip set, which rep- 
resents the fruits of its joint de- 
velopment effort with Intel. 
AT&T Microelectronics plans 
to begin production in the first 
quarter of 1994 on the second 
generation of Hobbit proces- 
sors and support devices. And 
AMD says it, too, will enter the 
PDA market in 1994 with an 
integrated processor that will 
be able to run a “scaled-down” 
future version of Windows. 
VLSI’s Polar chip set, which 
is slated to enter production in 
the second quarter of 1994, 
consists of two devices, the 
VI86C300 Integrated Proces- 
sor Controller, or IPC, and the 
VI86C100 Multiple Peripheral 
Controller, or MPC. The IPC 
contains a fully static 32-bit 
80x86 CPU core based on the 
Intel 386 as well as memory 
and video controllers and a 
power management system that 
lets the operating system per- 
form intelligent power man- 
agement. The MPC provides 


I/O support to the IPC. 
The IPC and MPC are 
connected by a high- | 
speed, 16-bit multiplexed 
bus, which can also con- 
nect to VLSI's VL82C146 
PCMCIA controller. 

The Polar chip set is 
the centerpiece of the 
"mobile companion" plat- 
form, which is jointly de- 
fined by Intel, VLSI, Mi- 
crosoft, and Compaq (see 
the text box below). It 
will run the Microsoft At 
Work operating system, which 
is a DOS-less variant of Mi- 
crosoft Windows that is de- 
signed to support PDA appli- 
cations. The chip set, which 
Intel rates at about 6 MIPS, 
costs $50 in lots of 10,000. A 
486 version of Polar is due lat- 
er next year. M 

Along with the ARMO- 
based Newton platform, the 
major competition for the mo- 
bile-computing platform will 
come from AT&T, which re- 
cently introduced three varia- 
tions of its Hobbit processor, 
along with highly integrated 
support chips. AT&T also re- 
cently acquired Go Corp. and 
its PenPoint operating system. 
Go is now a subsidiary of Eo, 
which AT&T owns jointly with 
other companies. AT&T has 
thus brought all the pieces of 


its personal communicator plat- 
form under its control. 

The new Hobbit processors 
from AT&T Microelectronics 
are the 92020S (rated at 16 
VAX MIPS), the 92020M (rat- 
ed at 13.5 VAX MIPS), and the 
92020MX (rated at 11.5 VAX 
MIPS). The 920205 is a faster 
version of the original 92010 
Hobbit and integrates with the 
original Hobbit support chips. 

The 92020M uses the same 
core as the 920208, but it em- 
ploys a multiplexed external 
bus. It is the centerpiece of 
the M family, which provides 
CPU, system controls, video, 
I/O, and support for two PCM- 
CIA slots in three chips. Along 
with the 92021MX system con- 
troller, the 92020MX provides 
а two-chip solution that in- 
cludes the CPU, memory and 


COMPAQ AND MICROSOFT TEAM UP ON HAND-HELD 


VLSI's Polar chip set contains a 
fully static, 32-bit 80x86 CPU core 
based on the Intel 386. 


interrupt control, three UARTs, 
an LCD controller, and a single 
PCMCIA slot. 

AT&T can now provide a 
range of system solutions. The 
two-chip MX ($76 in quanti- 
ties of 1000) is designed for 
systems where a small form 
factor is essential, while the 
920205, along with three of the 
original Hobbit support chips 
($152), maximizes system per- 
formance and functionality. 
The three-chip M series ($111) 
is a midrange solution. 

The Polar chip set and the 
Hobbit family are alike in that 
they don’t run DOS. At least 
one chip vendor, AMD, is 
working on a processor that 
will run an as-yet-unannounced 
version of Windows that scales 
down to run on PDAs. AMD 
says its new highly integrated 
Elan Am386SC processor, ex- 
pected to enter volume pro- 
duction in the first quarter of 


Compaq has slated late 1994 for shipments of its Mobile Companion pen-based hand-held computer, which will 
run Microsoft At Work software. Cellular links will let you access information stored on desktop PCs and net- | 
works, according to Jim Hartzog, Compaq's senior vice president and general manager of its portable PC division. 

Preliminary plans call for Compaq's mobile system to weigh less than 2 pounds and to be about 6 square inch- | 
es in the initial 386 version, with a later 486-based machine having a larger motherboard that will probably be 
“folded” to retain the hand-held format. Up to three PCMCIA slots will be built into the Compaq mobile system. 

Compaq says its first Mobile Companion will fall into the category of a “desktop functional equivalent," having 
enough horsepower and compatibility to run PC applications while you travel. Compaq says its PDA system will 
liberate the hand-held from its reputation of executive-toy status. Using Microsoft at Work will free the mobile 
user from restrictive operations, such as connecting via a modem, due to the direct link between mobile and 
desktop machines. Pricing for the Mobile Companion has not yet been established. 


1994, will comprise a 386 core 
and AT glue logic. AMD's 
chip is intended for PDAs and 
other small computers. 

In the PDA market, 1994 
will be like 1993, only more 
so. You will see new players 
such as Motorola enter the mar- 
ket and established ones such 
as Apple refine their offerings. 
Don't look for any semblance 
of order, however, before 1995, 


—Dom Pancucci | 
—Bob Ryan 
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0; all the things people do with personal 
computers, word processing may be the 
most personal. 

Nobody writes the way you do. 
Nobody gets the same assignments or 
tackles them the same way. And nobody 
understands that better than WordPerfect? 
the worldwide word processing leader. 

That's why we're excited to intro- 
duce WordPerfect 6.0 for Windows. We 
didn't design it to be the perfect writing 
tool for the average user. We designed it 


to be the perfect writing tool for you. 


MAKE IT YOUR OWN. 


Which features of your word processor do 
you use most often? Are they organized so 
that you can get at them quickly? 
WordPerfect 6.0 gives you direct, 
one-click access to any command, process 
or macro in the program. Just drag your 


favorites to a context-sensitive Button 


Bar?" and arrange them any way you like. 


You can even drag in other ЕШШ типи UR 3; 
fuper 

; 1 - at Bam EG ук 
Windows applications and E 


files and launch them from 


within WordPerfect. (How's 


“езі cw) reget ty Dedi em em шее‏ سه سے یا 
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that for easy integration?) ج‎ 
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You can quickly create 


customized interfaces to streamline the ~~ Не 
writing of reports, memos or letters. Or 
you can simply use any of 70 profession- 
ally designed ExpressDocs™ templates 
included in the package. 
And it’s not just com- 


mands you’re in command of. 


нут iiw | 


Virtually every element of the 


BIER шас у: 


tal 


interface — including how it 


looks and feels —is yours to do 


with as you will. Now, you can 
It’s the most easily customized word н ЫЕ 


processor ever to come out of a box. 


"ИШТЕР TIME OFFER. WORDPERFECT 5 A REGISTERED TRADEMARX OF WÜRDPLRELCT 
CORPORATICN WITHEN THE UNITED STATES AND OTHER COUNTRIES 

ALL OTHER GRAND АЖО PRODUCT MAME 5 ARE TRADEMARKS 

OR REGISTERED TRACEMARCS OF THEIR RESPECTIVE 

COMPARES © WORDPIRITCT CORPORATION 183 


FECT 6.0 FOR WINDO 


AY YOU WANT IT TO BE. 


GETTING HERE WILL BE EASY. 


With more than 100 built-in spreadsheet 
functions and advanced charting and draw- 
ing capabilities, this is the most powerful 
program WordPerfect has ever developed. 
But how difficult will it be putting all this 
power and flexibility to work? 

If you've used WordPerfect on 
anothcr operating system, you and your 
existing documents and macros will feel 
right at home here. This is the WordPerfect 
you know, in a friendlier, more accom- 
modating environment. You won't ever 
have to re-learn your keystrokes, because 
you have a choice of layouts, including 
WordPerfect DOS. 

There's an on-line tutorial for first- 
timers, of course. But there are also inter- 
active Coaches smart enough to lead you 
step-by-step through sophisticated opera- 
tions, not on sample documents, but on 


your documents. 


THE BEST REASON FOR 
MOVING ТО WINDOWS. 


This is everything WordPerfect has learned 
about word processing over the years, 
combined with all the advanced ease-of-use 
capabilities of the Windows environment. 
It connects your documents directly 
to other powerful Windows applications 
and to the rest of the business world. And 


the power of WordPerfect 6.0 is all yours. 


THE WORKGROUP EDITION 18 
INSIDE SPECIALLY MARKED BOXES" 
(A $405 U.S. /$048 CANADA RETAIL VALUE) 


To claim it for yourself, visit your 
local reseller and ask about the special 
introductory offer with Quattro Pro 5.0. 
For a free WordPerfect demo disk or to 


order directly, call (800) 526-2788. 


Document templates 
Spreadsheet functions 
Interactive Coaches 
Sophisticated drawing tools 
Direct spreadsheet import 
Document management 
Graphics editing 

Irragular text wrap 
Borders 

Full WYSIWYG in all views 
Power Bar 

indexing and text retrieval 
QuickMenus 

Direct database import 
Styles 

Macros 


Auto macro conversion 


ordPerfect 


6.0 FOR WINDOWS" 


News & Views 


WINDOWS/OLE 2.0 


Moving Toward Windows Building Blocks 


WW... it comes to mak- 


ing their Windows applications 
comply with Microsoft's OLE 
2.0 specification, many pro- 
grammers may feel obliged to 
join in with Ringo Starr as the 
ex-Beatle laments that “it don't 
come easy." Nevertheless, 
Windows programmers in gen- 
eral say Microsoft's specifica- 
tion is a good first step toward 
implementing a framework for 
software programs to better 
communicate with each other. 

Although some pieces are 
still missing to make it easy to 
tightly integrate these OLE 2.0 
applications—namely, a wide 
variety of applications that cur- 
rently support OLE 2.0 and 
universal implementation of 
program type libraries—de- 
velopers are for the most part 
enthusiastic about OLE's po- 
tential, through OLE automa- 
tion, for enabling custom ap- 
plications in Windows. 

Microsoft estimates that over 
100 OLE 2.0 applications for 
Windows will be shipping by 
summer 1994. Companies such 
as Corel, Microsoft, and Calera 
are already shipping OLE 2.0 
programs. And OLE 2.0 is not 
just for Windows anymore: 
Microsoft is currently testing 
versions for the Mac and Win- 
dows NT. 

Windows programs have 
long been programmable 
through DDE. But according 
to Jack Noonan, president and 
CEO of SPSS, Inc., one of the 
benefits of OLE 2.0 over DDE 
is that OLE's API provides a 
standard way for applications 
to share, and interact with, ob- 
jects. Another advantage is that 
OLE 2.0 is synchronous and 
asynchronous, unlike DDE, 
which is asynchronous only. 

Under more problematic 
asynchronous program inter- 
action, a program can pop up 
a dialog box that tells the end 
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Prodea's Synergy is one of several visual programming tools that will support OLE 


2.0 in 1994. 


user that it has requested an- 
other program to perform a 
specific operation. But as Noo- 
nan explains, just because one 
program has told another to 
perform a specific task (e.g., 
create a complex graph), that 
doesn't mean the operation has 
been completed. In asynchro- 
nous operation, an end user of 
a program might see a graph 
popping up in a window 30 
seconds after he or she actual- 
ly thought the action had been 
completed. “Because OLE 2.0 
events happen synchronously, 
this prevents programmers 
from having to deal with timing 
tricks and having to estimate 
how long it would take to cre- 
ate that graph,” Noonan ex- 
plains. 

However, OLE 2.0 does not 
specify a common set of verbs 
that all compliant applications 
must support. Unlike the com- 
parable situation on the Mac, 
in which System 7 programs 
must support a core suite of 
Apple Events, the program- 
ming verbs supported across 
OLE 2.0-compliant Windows 
programs will vary. 

Furthermore, OLE 2.0 does 
not provide for the remote ex- 


ecution of server programs 
across a network, unlike the 
Mac situation in which mes- 
saging works across networks 
handily. Under OLE 2.0, you 
can still link to data files stored 
on network drives, but you can- 
not embed objects that will 
execute applications across the 
network. For that, you will 
have to wait for some undeter- 
mined amount of time for dis- 
tributed OLE. 

If you find yourself doing 
the same old operation of 
pulling data out of one Win- 
dows application, reformatting 
it, and stuffing it into another 
application, you are a potential 
beneficiary of OLE 2.0 au- 
tomation. Using Windows pro- 
grams and a scripting tool that 
supports OLE 2.0 automation 


(see the table “OLE 2.0 Au-. 


tomation Tools”), you can at- 
tach your custom macro pro- 
gram to a dialog box that you 
have visually programmed us- 
ing a product such as Mi- 
crosoft’s Visual Basic to auto- 
mate repetitious actions. 

But to create such a push- 
button program, you will like- 
ly have to sweat out the details 
of each program’s various 


methods and objects. Accord- 
ing to Jim Lawyer, chief tech- 
nical officer at Summit Soft- 
ware (Jamesville, NY), many 
users learn how to write a 
macro program for a specific 
application by recording an ac- 
tion (e.g., a reformatting oper- 
ation) with the program’s 
macro recorder and then ex- 
amining and editing the cre- 
ated macro code. Such a macro 
recorder in OLE 2.0, which 
would watch as users perform 
actions across several applica- 
tions, would help programmers 
to more quickly create custom 
integrating applications, Law- 
yer says. 

Unfortunately, OLE 2.0 
doesn’t currently support such 
a systemwide recorder. Nor 
will most OLE 2.0 applications 
ship with type libraries in their 
initial release. Through OLE 
2.0’s registration database, pro- 
grams will register their objects 
with the OLE 2.0 system along 
with all the methods (i.e., func- 
tions) and properties of those 
objects. 

But what most programs 
will not initially do is support 
type libraries, which document 
the specific parameters (or ar- 
guments) that various object 
methods will support. This 
means that if you pass incor- 
rect parameters to a method, 
you will likely not catch those 
until run time, instead of at 
compile time. This is not nec- 
essarily the fault of the inde- 
pendent software vendors, says 
one developer. “The app 
builders that build the programs 
have a lot of other stuff to wor- 
ry about, like debugging their 
programs and shipping their 
product,” he says. Others say 
that once the initial releases of 
OLE 2.0 applications ship, the 
type-library situation should 
improve. Until then, if you 
are stringing together several 

continued 


The True, Cross-Platform C++ Obj ect Гыза 


Empower yourself to create ће C++ True heterogenous capabilities. Both the 
applications you’ve always envisioned. Personal Edition and the Professional Edition offer 
For a limited time, you сап get a single-user POET built-in portability. You can leverage your C++ 
Personal Edition for Windows for just $99. The programming investment across DOS, Windows, 
Personal Edition is 100% compatible with the Windows NT, Novell (NLM), NeXT 486, 
client/server Professional Edition and supports Macintosh, OS/2 and various UNIX platforms. 
either a Borland or Microsoft Compiler.** The Personal Edition for Windows is only $99 
POET is truly object-oriented. It saves you now, but starting in ‘94 prices go up to $139. So, 
time because complex objects do not need to be take some liberties with POET — order today at 
broken up into tables. POET requires only one this one-time-only, low price. 


command to store, read, or delete them. Call 1-800-9 5 0-8845 


POET gives database functionality to C++. 


Your Personal Edition features include: object y | p O Е Т 
querying, sorting, indexing, transactions, class ? < 


versioning, container classes, variable length x - 
string and BLOB types. w^ Software 


*$99 Offer good through 12/31/93 **Buyer specifies Borland or Microsoft compiler. 
POET Software Co. 4633 Old Ironsides Dr., Suite 110, Santa Clara, CA 95054 TEL: (408) 970-4640 FAX: (408) 970-4630 
POET Software International Offices: POET Software - Europe +49 (0) 40/60 99 00 Silicon River - United Kingdom +44 (0) (81) 312-7777 
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AMBRA. 
WE CUSTOM-BUILD. SO YOU DONT HAVE ТО. 


Complete customization — at no extra cost. Prompt service and support — 

Sorry to disappoint all you halads-on, do-it-yourself types. Ho SED Pree 

Likewise, you people who insist'en paying for every Now, for you savvy buyers: We know you're looking for 
service that comes your way. When it comes to more than a mere computing “bargain.” Quite rightly, 
customizing AMBRA™ computers, yots can leave your you want to be sure of receiving rapid service and ready 
tools in the box and your money C support. That's why we've contracted with IBM to back 


AMBRA systems with rock-solid 


one-year War[anties. You can count 


in the bank. Just send us your 


specs. We'll build you a ready-to- 
be 


ooo» e "ыл 
run computing solution including on expert technicians nationwide 


everything from your choice of for prompt onsite service Monday 


processor to your choice of word through Saturday.’ You can also rely 


processor. Plus your choice of on a toll-free support line for answers 


options, preinstalled. And you any time you need them — technical 
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won't pay an extra penny for the | pu representatives are standing by to 
service, or wait an extra day. ni eu 4 assist you 24 hours a day, every day. 
m—— НЕЕ OM = ааа 
High-powered technology — = A OE a | Money-back guarantees — 
without high prices. чы - | not gimmicks. 
A word to the power-hungry: You " Finally, to all our new and soon-to- 
can put away that huge purchase order. AMBRA offers be-new friends: We absolutely want you to be satisfied 
the latest and leading industry-standard technology — with your customiz&d AMBRA system. If for any reason 
like blazing-fast ІВМ® Blue Lightning" processors, you're not, you can simply retum it within 30 days for a 
intel? Pentium" complexes, advanced video full refund’? We're committed to delivering exactly the 
subsystems, high-speed local bus architecture, and computer you want, exactly the way you want it, at a 
lots more — for lots less. price that's only surprising in terms of its thriftiness. We 
build it your way. To meet your needs. And, if you're not 
Here's how: Sourcing worldwide from the best happy, we'll give your money back. 


suppliers, we buy smart and bargain aggressively. And 
because we keep our overhead low, when you buy 


direct from us, we pass our savings directly along to you. 
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@MBRA invites you to design 
the world’s most important computer. 
Yours. 


SLIMLINE (3x3) 


Processor (14864 С2,50 MHz L[1486SX, 25 MHz 


[ ]486DX, 33 MHz 
[]4MB []8MB ClI6MB [lOther МВ 
(1120МВ LII7OMB :1240MB 340MB 


Memory 
Hard disk 


DESKTOP (5x5) 


Processor [1486 Blue Lightning, 66 MHz 
[]486DX2, 66 MHz 


Memory — [J4MIB LI8MB ІГ1І6МВ 032MB L164MB 
Hard disk []I70MB [1240MB [1340MB L[]440MB 


MINITOWER (8x6) 


Processor [1486 Blue Lightning, 66 MHz 
(14860Х2, 66 MHz 


[]4MB []8MB []I6MB (132МВ (164МВ 
Hard disk [3I7/0MB [1240MB 340MB ()440MB 


Memory 


DESKTOP (8x6) 


Processor [1486DXQ, 66 MHz O Pentium, 60 MHz 
L]J8MB O16MB 032MB LJ64MB 


Hard disk (JI70MB (1240МВ [1340MB 
[]440MB (1540МВ SCSI-2* 


Memory 


TOWER (8x12) 


Processor [1486DX2, 66 MHz O Pentium, 60 MHz 


(18МВ L[JI6MB 032MB [J64MB 
[ JOther МВ. 


Hard disk (1І70МВ (1240МВ 340MB 
[]440MB []1540MB SCSI-2 


Memory 


*Not available with 486DX2, 66 MHz processor. 


MONITORS 


14-inch LIVGA color LISVGA color 
LIUVGA color 

15-inch LIAMBRA Flat Square Tube 
ONEC Multisync 4FGE 

17-inch LAMBRA Flat Square Tube 
ONEC Multisync 5FG 

2l -inch ONEC Multisync 6FG 


| 
| 


OPTIONS 


CD-ROM LlIInternal drive 
[ ]Multimedia Kit 
Modems [ ]Data/Fax internal [12400 bps internal 
Tape backup [120MB internal/external 
drives [1250MB internal/external 
Graphics — LIATIS Ultra Pro Graphics VL™ 
accelerator 
Printers & IBM Personal Printer II (24-pin) 


scanners DIBM LaserPrinter 4039 (12 ppm) 


[ ]IBM LaserPrinter 4029 (10 ppm, 6 ppm) 


О Calera WS Complete PC Scanner 
SOFTWARE 
Word Lotus Ami Pro L]Microsoft Word? 
processing — ( JWordPerfect 
Accounting О Quicken 
Spreadsheet [Microsoft Excel? [Lotus І-2-3 
[ Quattro Pro 
Graphics/ [Lotus Freelance Graphics 


presentation [] Microsoft PowerPoint? 


Comm/fax lL) WinFax Pro 


@ustomized computers at uncommonly smart prices. 


Slimline SuperSavers Do-More Desktop Multimedia Minitower Pentium Processing 

* 486SLC2, 50 MHz * 486 Blue Lightning, 66 MHz ° 486DX2, 66 MHz Powerhouse 

• 4MB RAM, max I6MB * Upgradeable to Pentium * Upgradeable to Pentium * Intel Pentium processor, 

* 64KB processor cache technology technology 60 MHz 

° 3.5" 1.44MB diskette drive • 4MB RAM, max: 64MB “ 8MB RAM, max 64MB * 64-bit processor complex 

• |20MB (i9ms) hard disk • 256KB processor cache e 256KB processor cache • 8MB RAM, max 64MB 

* 3 l6-bit ISA slots • 35" 1.44MB diskette drive • 3.5" |.44MB diskette drive • 256KB processor cache 

e Windows™ accelerator “ 240МВ (|5ms) hard disk e 240MB (15ms) hard disk ° 3.5" 144МВ diskette drive 
with | MB video memory * Onboard SCSI * Onboard SCS! * 540MB SCSI-2 (10.5 ms) 

• |4" VGA color monitor * 5 l6-bit ISA slots (2 VESA * 8 l6-bit ISA slots (2 VESA hard disk 

* Slimline casing (3 x 3) on local bus) on local bus) * Onboard dual-channel 


MS-DOS? 6.0, 
Windows 3.1, mouse 


e Windows accelerator with 
| MB video memory 


Windows accelerator with 
| MB video memory 


Fast SCSI-2 
* 8 32-bit EISA slots (2 VESA 


e |4 SVGA LR color monitor * CD-ROM dnve on local bus) 
$1,179 + Network-ready * Media Vision™ 16-bit * ATI Ultra Pro Mach 32, 
(Ethernet lOBaseT) sound card 2MB VRAM 
” 486DX, 33 MHz * Desktop casing (5 x 5) * stereo speakers | © |4 SVGA LR color monitor 
“ 4MB RAM, max: 36MB ° MS-DOS 6.0, • 14" SVGA LR color monitor ° Desktop casing (8 x 6; 
“ |28KB processor cache Windows 3.1, mouse * Network-ready convertible to minitower) 
* 35" 1.44MB diskette drive $1,899 (Ethernet lOBaseT) * MS-DOS 60, 
“ |70MB (17ms) hard disk , ° eee ыш (8 x 6) Windows 3.1, mouse 
* 3 16-bit ISA slots (2 VESA initower. * r>- M 
on local bus) i ur MN нуз Windows 3,1, mouse $3, 999 


Windows accelerator 

with IMB video memory 
I4" SVGA LR color monitor 
MS-DOS 6.0, 

Windows 3.1, mouse 


$1,539 


$2,674 


CET today for information about AMBRA systems based on PCI and Pentium technology. 


In Canada? call 1-800-363-0066, Ext. 916 


CALL 


1-800-252-6272, 


1 Please call 1-800-252-6272 tor details regarding AMBRA's money-back guarantee and limited warranty. Onsite 
service may nol be available in certain locations. 
2 Return shipping and insurance charges are the responsibility of the customer. 
Offerings may differ in Canada. 
©1993 AMBRA Computer Corporation. 


AMBRA is a trademark of ICPI Lid. and used under ficense therelrom. The AMBRA logo and logotype are trademarks 
of AMBRA Computer Corporaticn. IBM is a registered trademark and Blue Lightning is a trademark of Intemational 
Business Machines Corporation. Intel is a registered trademark and Pentium is a trademark of Intel Corporation. 
Microsoft Word, Money, Excel, PowerPoint, and MS-DOS are registered trademarks and Windows is a trademark ol 
Microsott Corporation. AI! other product names are trademarks or registered trademarks of their respective suppliers. 
Offerings, prices and products are subject to change or withdrawal without prior notice. Prices do not include shipping 


News & Views 


Moving Toward 
Windows Building 
Blocks 


Windows programs, you may 
find yourself mucking around 
in the back of those programs’ 
manuals. 

Currently, few shipping pro- 
grams support OLE 2.0, and 
the level at which they do so 
will vary. Some applications 
will be OLE servers only (i.e., 
you can embed them in anoth- 
er application, and the server 
program will provide services 
to the client application). At 
press time, the only shipping 
OLE 2.0 application that was 
both a client and a server was 
ShapeWare's Visio 2.0 draw- 
ing program, although others, 
such as Microsoft's Excel 5.0 
spreadsheet program, were 
close to shipping. 

Why the delay? For one 
thing, the original OLE 2.0 
SDK (Software Development 
Kit) released by Microsoft ear- 
lier this year shipped with beta 
automation libraries. In addi- 


tion, programmers found the 
performance of OLE 2.0 less 
than optimal. Microsoft ad- 
dressed programmers' com- 
plaints by shipping OLE 2.01 
in September. 

And many programmers 
(though not all) found that the 
OLE 2.0 specification was very 
complicated. One developer, 
who wished to remain anony- 
mous, characterized OLE 2.0 
as "a C++ arrangement 
crammed into a C arrangement. 
Trying to do it in C is a real 
nightmare." 

Several developers are look- 
ing forward to an upcoming re- 
lease of version 2.5 of Mi- 
crosoft's Foundation Classes 
for C++ (which is currently in 
beta testing). The release re- 
portedly encapsulates much of 
the complexity of standard 
OLE functionality and offers 
Object Wizards and other tools 
for developers to use to imple- 
ment visual editing and au- 
tomation in their programs. 

Despite the complexities, de- 
velopers say that Microsoft has 


been helpful. David 
Skok, president of 
Watermark 5оП- 
ware, says Micro- 
soft’s developers and 
porting lab has been 
“marvelous from the 
standpoint of looking 


However compli- 
cated it may be, a lot 
of developers believe 
OLE 2.0 is worth- 
while. To be fair, 
OLE 2.0 is only now 
starting to approach 
the type of custom 
application program- 
ming that developers 
working in the Next- 
Step environment have enjoyed 
for years now. "OLE 2.0 is a 
complex system," says Peter 
Mullen, Visio development 
manager at ShapeWare. “But 
all the pieces are required, and 
you have to ante up to all of 
them before you reach the Holy 
Grail." 

Watermark's Skok goes 
even further. He notes that 


ша! Basic 3.0 ao 
Microsoft CO (206) 8828080 % 
ош for us.” Synergy 
Prodea Software Corn, (612) 942: 1000 
Capsule for Windows 
Metaphor, Inc. , (415) 961-3600 
OLE bug-hunting technology 
Blue Sky Software, (619) 459-6365 
WinBatch 
Wilson WindowWare, Inc., (206) 938-1743 


Not all tools listed here currently support OLE 2.0, 
although the companies report they are working on 
OLE 2.0 implementations of their products. 


OLE 2. 0 Automation Tools 


| STS те ы 


a 


E 
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“without OLE, this company 
couldn’t exist.” However, by 
promoting interapplication in- 
tegration, OLE 2.0 alleviates 
the need for one Windows 
product to “do it all” and al- 
lows developers to instead con- 
centrate on their applications’ 
core competency. 
—Dave Andrews and 
Selinda Chiquoine 


PERIPHERALS 


Plug-and-Play to Bring ISA into the 1990s 


M f you've ever added a pe- 
ripheral device to a Mac and 
then tried to do a similar oper- 
ation with an ISA-based PC, 
you know the benefits of the 
Mac’s built-in auto-configura- 
tion, which eliminates the need 
for fussing with DIP switches 
and jumpers to install a net- 
work card or modem. Now the 
first ISA-based PCs to compete 
in the plug-and-play arena are 
slated to be available. 

In November, Compaq, Mi- 
crosoft, and Intel were expect- 
ed to announce that they are 
putting plug-and-play features 
onto the motherboard of 
Deskpro PCs using the ISA 
bus, according to sources close 
to the companies. This will re- 
. portedly make it easy for users 
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to add peripheral devices and 
extra components to systems 
without arduous configuration 
changes. AST, Acer, Dell, and 
IBM are also expected to re- 
lease plug-and-play products 
throughout 1994. 

The move will bring PCs us- 
ing the ISA bus up to the capa- 
bilities of EISA, Micro Chan- 
nel, and Mac machines, which 
have been able to do things like 
automatically reconfiguring 
systems to accept extra mem- 
ory. Intel has been heavily in- 
volved in this project to bring 
Windows 3.1 into a tight fit 
with the hardware. Compaq al- 
ready has a plug-and-play ma- 
chine, called Presario, aimed at 
the home and small-business 
market. Deskpro PCs equipped 


with plug-and-play capability 
will be sold to corporate users. 
Plug-and-play for ISA caps a 
year of activity in the plug-and- 
play field. In September, 12 
companies—including Com- 
раа. ІВМ, Intel, Microsoft, and 
Toshiba—agreed on a BIOS 
specification to allow laptops 
to get automatic configurations 
when linking to a LAN through 
a docking station. À three- 
phase plan has been set to 
achieve this goal, with drivers 
for the docking station at the 
top of the priority list. The next 
two phases will see automatic 
laptop links with network ser- 
vices and automatic loading of 
specific software once the lap- 
top has docked into the LAN. 
While unable to comment at 


press time on the prospective 
ISA announcement, Lorie 
Strong, vice president of Com- 
paq's portable division, pre- 
dicted that plug-and-play will 
rapidly become a common fea- 
ture of the PC industry once 
Microsoft's Chicago version of 
Windows appears. Microsoft 
At Work will be used to make 
mobile hand-held devices easy 
to use, while Chicago will ap- 
ply to notebooks, Strong says. 
Microsoft is also working 
with Toshiba to put plug-and- 
play capability onto its prod- 
ucts. Toshiba will license Mi- 
crosoft At Work software and 
will collaborate with Microsoft 
over future operating-system 

developments for portables. 
—Dom Pancucci 
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WinBench" 3.11 by Ziff-Davis Labs 
Tests Remote Windows" Speed 


This graph shows the speed of the three leading remote control 
programs when transferring Windows screens. As you can see, 
Close-Up handles more pixels, faster, meaning you spend 

less time waiting for Windows screens. 


The industry standard test, WinBench 3.11, is perfect for 
testing the speed of remotes. It is an accurate measure of video 
throughput. Video throughput is the limiting factor in remote 
operations, because remote programs must transmit Windows 
video functions from one PC.to the other. 


New Remote Software Sets 
Windows Speed Record 


Communicate Why Is Close-Up So Fast? Expert System Makes 
Faster & Easier Close-Up learns as it works. It uses AI Communications Easy 


— 5.0 


| "me 


Close-Up lets you (Artificial Intelligence) to compress all You don't have to be a communications 
communicate faster & Windows video function calls. Thats why expert to get the results of one. Close-Up 
annt EH vt Close-Up does so well in Windows has an Expert System that automatically 


exciting tech- Т echnolog y Firsts | YE ر‎ tin pe: analyzes system d and config- 
nology firsts. |7. AT Video Compression | ClseUpussis 5 YOSSI Оор qua. 

N e id 2. Photographic nnd revolutionary Phot Video Translation 

communica- A "vá ei ain Technology | graphic Memory so With Close-Up, dissimilar PCs can easily 
tions software = wi did that once Close-Up ‘connect, because Close-Up senses the 
„шы has seen all ог part of ^ video capabilities of both PCs and 


that won both Ж ; 
PC Magazine's coveted 2 Windows screen, its memorized. Then automatically displays Windows 


"Editors Choice” and РС 45 Screens change, Close-Up only transmits in a video mode compatible 
World's “Best Buy” new unmemorized data. Incredibly, with with both sides. 


awards. Now Close-Up _ this technology Close-Up gets faster & А 

has a new faster & 4 faster the longer you use it. Risk-Free Offer! 
version that allows you Try Close-Up. If you're 
to view and control What Remote Comp anies not absolutely Bisa! that 
another РС by modem Haven't Told You Close-Up 5.0 is the fastest remote 

as if you were there! Other remote programs permanently slow program, we'll give you your money back!* 
Windows and usually reduce your video Order Close-Up Host & Remote, a 

Р resolution and depth of color, even when complete system, for only $199.” 


they are not in memory. That's because Upgrade your current or competitive 


| they permanently change your system.ini 
qw nm file. Close-Up's breakthrough Non- remote program to new Close-Up 5.0. Get 


Close-Up 1613118 Intrusive Technology does not modify any both sides, Host & Remote, for only $69.” 


pcAnywhere 194093 of your sensitive Windows files including 
Crip 168387 i өен Close-Up isthe only rents Order Today 805-964-6767 


that when not in use, allows Windows and Cor - а 
your РС to run at normal optimal levels. Ne 0 уй On -Lat n b е? T 


200,000 
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Carbon Copy 


for Windows 


p 


vite you to reproduce L We used twa identical Gateway 4DX2-66V s with 66-МН2 Intel 486DX2-66 CPUs, 16 MB RAM, S RAM cache, 340 MB HD, IDE controller, no hardware disk cache, Video: Local 
Bus an Ultra Pro with 2MB VRAN HD by pce 16 colors, VGA.DRV dated 3/10/92. Monitor 72 Hz. MS-DOS 50, SMARTDRV 2 MB cache. Modems: two 14,400 baud V.32bis. WinBench 3.11 is available on ZiffNet 
accessible via CompuServe. Test performed without verification by Ziff. All products are shipping versions. WinBench гана Ziff Communications Co. Windows trademark af Microsoft Corp. 
560 day money-back guarantee if purchased directly from Norton-Lambert. Offer expires 12/31/93. All prices in US Dollars. Prices exclude shipping. 
© 1993 Norton-Lambert Corp. Р.О. Box 4085, Santa Barbara, CA 93140 USA Phone (805) 954-6767 Fax (805) 683-5679 


Circle 125 on Inquiry Card. 


a C 77 


os == 


applies to PS23 model. Software products illustrated above are noi included with printer, and 


Specifications in chart are based on information as of 9/93. * Dealer prices may vary, ! @ 4% coverage. ff Rebate 

are intended only to indicate compatibility. microLaser and "Extending Your Reach With Innovation" are trademarks of Terns Instruments. Adobe, PostScript and the PostScript logo are registered trademarks 
of Adobe Systems, Inc. WordPerfect is a registered trademark of WordPerfect Corporation. PageMaker is a registered trademark of Aldus Corporation. Lotus is a registered trademark of Lotus Corp. The Microsoft 
Windows logo is a registered trademark of Microsoft Corporation. Mac is a registered trademark of Apple Computer, Inc. LaserJet is a registered trademark of Hewlett-Packard, Inc. 1893 ТІ. 


New TI microLaser™ Pro 600 

When we set out to design the ideal laser printer, we began by asking 
thousands of users what they wanted most. And then, instead of making 

those “key care-abouts” optional, as others do, we made them standard. 
Take print quality. We began with 
true 600 dpi resolution. Ànd then 
enhanced it with 6MB of memory for 
improved graphics. Compatibility? 
We're DOS, Windows and Mac? com- 
patible right out of the box. With all 
the right languages and interfaces. 
And with the intelligence to switch 
these automatically, depending on the environment. Low maintenance? 
Our new toner cartridge typically gives you 15,000 pages between 
changes. Paper handling? Two 250-sheet trays come standard. And 
finally, value. As the chart below shows, not only do we give you a lot 

more than our leading competitor, we also charge you a lot less. 

So if you're considering a new printer, we invite you to try the new 


TI microLaser Pro 600. Мете so confident you'll like it, we'll even give 


-" Ask you a 30-day satisfaction guarantee. For more information or a 
M — dealer near you, call 1-800-527-3500. 


Rebate. 
TI microLaser Pro 600 HP LaserJet® 4 HP LaserJet 4M 


Speed/Processor 8ppnVRISC 8ppnVRISC SppnvRISC 
Memory 6MB 2MB 6MB 
Emulations PCL5/ Adobe® PostScript 2 PCL5E PCL5E/AdobePostScript 2 
Compatibility DOS/Mac DOS DOS/Mac 
Toner Cart. Life 15K pages" 6K pages 6K pages 
Paper Trays 250 sheet/250 sheet 250 sheet/100 sheet 250 sheet/100 sheet 
Auto Language Switching Yes No Yes 
Auto Interface Switching Yes Yes Yes 
Network Options Yes Yes Yes 
List Price* $1599 $1759 $2399 
EXTENDING YOUR RE CH 
WITH INNOVATION" 


435 TEXAS 
[NSTRUMENTS 
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News & Views 


SOUND CARDS 


Sound-Card Standards Heading for MIDI 


W... you buy an audio 


CD and play it on your CD 
player, you’re hearing 16-bit 
sound at a sample rate of 44.1 
kHz (44,100 samples per sec- 
ond). But until recently, most 
computers with sound capabil- 
ities offered 8-bit (or less) 
sound, which is fine for speech 
playback or for simple “shoot- 
'em-up" game sounds, but not 
good enough for many of to- 
day's multimedia applications, 
which may include a range of 
sound effects and music re- 
quiring 16-bit CD-audio sound 
quality. 

Currently there are no clear 
software-interface standards for 
16-bit sound boards. In the 
Macintosh world, the standard 
interface is the Macintosh 
Sound Manager, which now 
supports 16-bit sound, allow- 
ing vendors such as Media Vi- 
sion to enter the Mac market 
with their sound boards. 

In the DOS/Windows world, 
the two hottest-selling boards 
are Creative Labs’ Sound 
Blaster and Media Vision’s Pro 
Audio Spectrum series, both of 
which use their own sound in- 
terfaces. Then there's Mi- 
crosoft Windows' own sound 
API, which supports Mi- 
crosoft's own 16-bit sound in- 
terface as well as the General 
MIDI interface. 

These varying standards pre- 
sent a problem for CD-ROM 
publishers. The sounds that are 
stored on a CD-ROM disc 
must support the sound hard- 
ware of the host computer or 
they won't play back. Says 
Chris Andrews, founder of 
UniDisc, a Santa Cruz, Cali- 
fornia-based CD-ROM pub- 
lisher offering titles such as 
the Guinness Book of World 
Records and the Grammy 
Awards, “the two main com- 
panies in the game are Creative 
Labs and Media Vision, and 
most [CD-ROM developers] 
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design for those two." 

Even competitors of Cre- 
ative Labs acknowledge that 
Sound Blaster is currently the 
dominant sound standard in 
the DOS/Windows environ- 
ment. For example, Logitech's 
SoundMan 16 sound card sup- 
ports the Sound Blaster inter- 
face. Says David Pelton, Log- 
itech's product manager for the 
SoundMan, “we recognized the 
fact that Sound Blaster is the 
de facto compatibility stan- 
dard." 

However, Steve Podrad- 
chik's Seattle-based Medio 
Multimedia CD-ROM pub- 
lishing company is simply sup- 
porting the Windows sound 


API. "Any sound board that 
works under Windows," says 
Podradchik, “will support our 
titles." 

The bottom line is that if you 
want a multimedia system on 
a PC, you will need Windows 
and a sound card that supports 
Windows. 

While Sound Blaster may be 
the current standard, industry 
insiders that BYTE talked to 
all agreed that a more universal 
standard for sound will take 
hold in the next few years. Paul 
Jain, president of Media Vi- 
sion, points out that "small 
companies like us and Creative 
Labs don't spearhead stan- 
dards." The standard that is 


likely to emerge is General 
MIDI, which is already the 
standard interface in the digital 
music industry. 

Says Joe West, owner of 
Computers and Music in San 
Francisco, “General MIDI will 
become the standard that re- 
places Sound Blaster files. It 
will be a lot easier on develop- 
ers and will allow OEMs to 
make better stuff.” This pre- 
diction is echoed by Media Vi- 
sion’s Jain and Logitech’s Pel- 
ton. “Our belief is that General 
MIDI will become standard,” 
says Jain. “It allows develop- 
ers to work with one instruc- 
tion set.” 

—Nicholas Baran 


Demand for Multimedia Upgrade Kits Growing 


i. you're going to set up your computer for 
multimedia applications, you'll need a CD-ROM 
drive and a sound card. That's why a lot of ven- 
dors are selling multimedia upgrade kits. 

The demand for both CD-ROMs and upgrade 
kits is just starting to grow. Paul Jain, president 
of Media Vision, says that last year the compa- 
ny sold about four times as many individual 
sound cards as it did multimedia upgrade kits 
(1.е., sound cards and CD-ROMs sold as a pack- 
age), which confirms that the game market still 
dominated the demand for sound cards at that 
time. Still, *multimedia upgrade kits are be- 
coming a major revenue source for us," says 
Media Vision's Elizabeth Fairchild. 

According to John Eroszonak, director of ven- 
dor relations for mail-order house PC Connec- 
tion, the company has been selling sound boards 
steadily since last year, but CD-ROM sales are 
just starting to pick up. “Last year, most cus- 
tomers were buying sound cards for games. But 
now there are a lot more applications taking ad- 
vantage of CD-ROM and 16-bit sound, for ed- 
ucational use, for example," he notes. Never- 
theless, Eroszonak says that PC Connection sells 
more CD-ROM drives and sound cards sepa- 
rately than bundled as multimedia upgrade kits, 
although upgrade-kit sales are also picking up. 

In spite of the growth, CD-ROMs "haven't 
hit their stride yet," says Eroszonak. Chris An- 
drews, president of CD-ROM publisher Uni- 


Disc, says, "a good CD-ROM title ships about 
25,000 units; we're like a small book publisher." 

But the outlook is promising. First of all, CD- 
ROMS are not driven only by the multimedia 
market. Many operating-system vendors are dis- 
tributing their software on CD-ROM: Sun Mi- 
crosystems, Next Computer, and Microsoft, to 
name a few. And software developers like to 
distribute software on CD-ROM. 

Once users have CD-ROM drives, the appli- 
cations will follow. Says Steve Podradchik of 
Medio Multimedia, “Acceptance [of CD-ROM] 
is going up, but there’s a lot of confusion. Mul- 
timedia always requires CD-ROM, but CD- 
ROM doesn’t always require multimedia.” But 
Podradchik acknowledges that most CD-ROM 
titles require at least 8-bit sound capability. 

Probably the biggest challenge for CD-ROM 
is gaining acceptance in the business world. Ac- 
cording to Cathy Harris, Microsoft's product 
manager for PowerPoint, a survey of registered 
PowerPoint users shows that less than 1 percent 
use sound and video in their business presenta- 
tions. However, Media Vision's Paul Jain says 
that a growing number of organizations are pur- 
chasing his company's sound boards, including 
Boeing and the Department of Defense, which is 
using multimedia systems to teach foreign lan- 
guages to its intelligence personnel. “Thirty per- 
cent of our customers are business users,” says 
Jain. —N. B. 


LOPE 


Have you been asked to produce a fast, open, ТЕЗКІ application 
that is inexpensive to deploy and differentiates your company? 


Then we have a suggestion... 


use our engine. 


The new Raima Database Server is a 
product designed for developers who 
value flexibility along with speed and 
support for standards. Your application 
design is not constrained by the 
database interface. Why? With RDS, we 


begin with a multithreaded client/server 


architecture coupled to a high perfor- 
mance SQL processor/optimizer. Then 


Raima Database Server 
Multiple APIs 


Use Microsoft 
Access, etc., 
as a front end 


Map your existing 
application calls to 


a client/server 
Custom E engine 


| Object Record 
ODBC oriented Server 


Client Server RPC Architecture 1 


ANSI 
SQL 


—. Fast АР! used 
in thousands of 


When 7 commercial apps 
standards 


matter x 


TCP/IP  LanMan SPX  LanServer 


State-of-the-art 


Flexible Database Schemas 

~ Full | 
Relational Combined 
Multiple Operating Systems 
Netware 


— Network — |. ideal for 
legacy data 


Convergence 
| 


Ports easily rea 


UNIX 05/2 Windows 
we add support for C++ objects, a fast ным а 


record-oriented АРІ, апа custom extension modules featuring remote procedure calls from 
your client application to your server-hosted user defined functions. Further, your database 
schema can be fully relational, network, or a combination of the two. It’s all there for you. 


Join the thousands of developers, from small vertical market ISVs to 
industry giants like Hewlett Packard, who use our technology to set 
their applications and products apart. 


Supports 
stored 
procedures, 


triggers, and 
referential 
integrity! 


Call 1-800-DB-RAIMA for more information. 


RAIMA 


Raima Corporation, 1605 NW Sammamish Rd., Issaquah, WA 98027 (206) 557-0200 Fax: (206) 557-5200 


© 1993 Raima Corporation. Raima Database Server is a trademark of Raima Corporation. Raima is a registered trademark of Raima Corporation. 
Other computer and software names are trademarks or registered trademarks of their respective holders. 


Raima Benelux - 31 (2159) 44738 Raima Deutschland 49 (7022) 9256 44 Raima España 34 (3) 485 13 04 Raima Italia - 39 (49) 829 1285 
Raima UK Ltd. - 44 (276) 685 761 Rhône-Alpes - 41 (21) 825 4800 France - 33 (1) 46 48 61 02 
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AMD’ Is Pleased To Point Out That Our x86 Microprocessors 
Are Certified As Microsoft Windows -Compatible. 


Down at the bottom and over tothe Апа we're proud to show it. After all, 
right. You can't miss it. what better standard to measure a 
Right there in the corner of microprocessor by? 
every AMD x86 microprocessor is Of course, Microsoft doesn't let just 
a logo that says our CPUs are 100% anybody put a Windows logo on their 
comme Microsoft Windows-compatible. product. Each CPU has to be tested and 


90] Thompson Plane, P.O Bax 3453, базетууліс, СА 04083. Ò 1997 Advanced Micro Devices, Inc. AMD and the AMD logo are registered trademarks of and Amik & a Lrademark of Advanced Micro Devices, inc Windows and the Windows lago ane trademarks of Micrsoit Corporation 


Advanced 
Micro 
Devices 


MICROSOFT, 
WINDOWS w 


confirmed before it's pronounced Windows- Windows-compatible logo in the corner 


compatible. Which means you can be of AMD microprocessors. 
certain that AMD microprocessors, For more details, call AMD. 
present and future, will run Windows- perm 
based applications without a hitch. 800-292-9263 cl Ж” 
; А Ат486 // | iterature 
That's a promise from AMD. — SS Pack 18Р, 
So when you're looking for a system, ^. 


keep in mind what your processor is | x 
processing. And look for the Microsoft Advanced Micro Devices 
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WINDOWS NT PROCESSORS 


New RISC лы for Windows NT 


WM os NT is spark- 


ing some hot competition 
among chip makers who want 
a piece of the growing market 
for high-performance desktop 
PCs and servers. Three new 
RISC microprocessors from 
DEC (Hudson, MA), Integrat- 
ed Device Technology (Santa 
Clara, CA), and Toshiba Amer- 
ica (Irvine, CA) are challenging 
the early leads claimed by In- 
tel's Pentium and the Mips 
R4400. All three new chips are 
sampling now and are sched- 
uled for volume production 
early next year. 

DEC's entry is the AXP 
21066, the lowest-cost mem- 
ber of the Alpha AXP family. 
The 21066 sets a new standard 
for integration: It’s the first mi- 
croprocessor to include support 
for PCI (Peripheral Component 
Interconnect). It also integrates 
a memory controller and a 
graphics accelerator. 

IDT and Toshiba are intro- 
ducing separate versions of the 
new Orion R4600, developed 
in a joint venture with Quan- 
tum Effects Designs (San Jose, 
CA). The Orion is a Mips 
R4400—compatible CPU that 
is claimed to be faster than 
Mips's own R4400PC. IDT is 
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producing a 5-V version while 
Toshiba makes a 3.3-V part. 
IDT says it will introduce a 
3.3-V version as well in 1994. 
All these chips share a com- 
mon design philosophy: By de- 
parting slightly from existing 
architectures within their re- 
spective processor families, 
they slash costs while deliver- 
ing Pentium-level or better per- 
formance. 

DEC’s 21066, for example, 
shares the same superscalar ar- 
chitecture as the faster AXP 
21064, but it’s clocked at 166 
MHz instead of 200 MHz. The 
data bus was scaled down from 
128 bits to 64 bits, and the pin 
count was reduced from 431 
to 287. 
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Yet despite these modifica- 
tions, the level of integration 
was actually increased. The 
21066 includes the equivalent 
of a complete processor-to-PCI 
chip set, except for a bridge 
chip to a secondary I/O bus. 
The bridge chip was omitted 
so that system designers can 
couple the 21066 to any sec- 
ondary I/O bus they want, such 


~as ISA or EISA. 


All this integration adds ap- 
proximately 10 percent more 
silicon area to the core logic of 
the 21066. The chip is current- 
ly manufactured with the use 
of a three-layer-metal, 0.68-mi- 
cron, CMOS process technol- 
ogy, but it will move to a 0.5- 
micron process next spring, 
shrinking the die almost 50 per- 
cent. 

The Orion R4600 similarly 
diverges from its parent archi- 
tecture while maintaining com- 
patibility and reducing cost. Al- 
though it’s pin compatible with 
the Mips R4400PC, the Orion 
has a five-stage instead of an 
eight-stage pipeline, and it sub- 
stitutes a two-way set-associa- 
tive cache for the R4400's di- 
rect-map primary cache. IDT 
says these modifications result 
in fewer stalls during instruc- 
tion processing. 

Another significant depar- 
ture from the R4400PC is the 
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464.5 


Orion’s fully static core and 
standby mode. A new wait in- 
struction stops all internal 
clocks and dramatically cuts 
power usage. IDT says the 3.3- 
V Orion consumes only about 
2.3 W when running normal- 
ly, and 40 to 60 milliwatts 
while on standby. 

The Orion's die size, power 
dissipation, and price are about 
half that of the RA400PC. Yet 
it's fully compatible with the 
R4400PC and has the same 64- 
bit data paths. 

The first Orion will be 
clocked internally at 100 MHz 
and externally at 50 MHz (i.e., 
100/50). Next year, faster ver- 
sions are expected to range 
from 120/40 MHz to 133/66 
MHz, topping out at an esti- 
mated 84.5 SPECint92. 

Of course, other chip mak- 
ers aren't standing still, either. 
In 1994, Intel plans to move 
the Pentium to a 0.65-micron 
process that should boost its 
performance while sharply re- 
ducing both power consump- 
tion and manufacturing costs. 
[BM and Motorola hope to 
introduce their PowerPC 603, 
604, and 620 chips by late 
1994, and speedier versions of 
the Mips R4x00 series and 
DEC Alpha are anticipated as 
well. 

—Tom R. Halfhill 


C Set++ 


Get set for incredible 32-bit power. Get set for 
mission critical reliability. Get set for a range 
of advanced features. Get C 5еі-- from IBM 
Programming Systems. С Set+-+ is the 
most complete object-oriented applica- 
tion development package you can buy 
for 05/2: 

C Set-- lets you create the most 
advanced, high-performance applica- 
tions imaginable. Its 32-bit C/C++ compiler lets 
you unleash all the power of 05/2, giving you 
industrial-strength code for your mission critical pus | 
applications. It has an extraordinary code opti- | Sie | 
mizer with a full set of options—even Р | | 
a switch to optimize for the new Pentium” == 
processor. Plus there' a full set of i л» 
. class libraries, including application CZ ttt 
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frameworks for PM, container classes and classes With C Set--— it's easier than ever to 
for multitasking, streams and more. set your sights on success. To order or to 

There's a whole set of other helpful features, find out more about OS/2 2.1 or C Set++, 
like an interactive source level debugger. The call 1 800 3-IBM-OS2. In Canada, call 
unique Execution ‘Trace Analyzer traces the exe- 1 800 465-7999, ext. 460. 


cution of a program, then graphically displays dia- 
grams of the analysis. You also get Workframe/2;' 
a language-independent tool that lets you 


customize your own environment. It's adapt- 
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able апа flexible— you сап | 
use апу 16 and 32-bit DOS, 
Windows" and OS/2 tools. @ 


Operate at a higher level." 
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News & Views 


WORKGROUP COMPUTING 


Microsoft Tunes WEW 


ПӘН icrosoft tried to have 


us believe that Windows for 
Workgroups 3.1 was the prod- 
uct that would propel the PC 
industry into the twenty-first 
century, but it wasn’t quite the 
force that many had expected. 
Version 3.1 falls down when it 
meets complex network archi- 
tectures, failing to deliver the 
necessary security, and it of- 
fers no support for ODI, LAN- 
tastic, and other popular net- 
works. WFW 3.1 further fails 
to take adequate care of DOS 
users and is woefully slow. 
WFW 3.11, now in beta test- 
ing, came out of the starting 
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WFW now includes fax capabilities. 


gate as no minor upgrade. Had 
Microsoft released 3.11 before 
releasing 3.1, the product just 
might have topped the peer- 
networking charts. Important 
additions to version 3.11 in- 
clude increased support for 


PEER NETWORKS 


Apples System 7 Pro |: 


Features AOCE 


A wie has announced Sys- 
tem 7 Pro, the latest version of 
the Mac OS that provides sig- 
nificant capabilities for office 
workgroups. System 7 Pro is 
technically System 7.1, but it 
has new communications fea- 
tures based on AOCE. Known 
as PowerTalk, these services 
provide systemwide electron- 
ic messaging, consolidate com- 
munications services, and of- 
fer security. 

PowerTalk is based on Ap- 
ple's IAC, a high-level protocol 
that Mac applications use to 
pass messages requesting ser- 
vices among themselves. IAC, 
first available when System 7 
was introduced, operates across 
networks and so provides a sol- 
id transport foundation for 
PowerTalk's services. 

However, IAC is an imme- 
diate messaging protocol: The 
target Mac on the network 
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must be active to receive ap- 
plication messages. AOCE 
makes effective workgroup 
software possible by providing 
a store-and-forward mecha- 
nism that's required when the 
target Mac is switched off. For 
a typical Mac with System 7 
Pro, the message is queued un- 
til the target Mac appears on 
the network. 

But ultimately the target 
Mac must be on while the 
sending Mac is active for the 
deferred messages to proceed. 
A server version—called Pow- 
erShare Collaboration Server— 
implements true store-and- 
forwarding by queuing the 
sender's message until the tar- 
get Mac becomes available. 
This way, the sending Mac can 
be off and the target will still 
get the messages directed to it. 

PowerTalk manages com- 
munications in two ways. First, 


NetWare with host 
peer services over IPX 
and ODI drivers, and a 
32-bit protected-mode 
version of the IPX pro- 
tocol. The product's 
speed is also improved 
because it incorporates 
some of the 32-bit 
technology that will be 
in Chicago. And its 
function as a DOS-peer client 
is enhanced, in addition to its 
new ability to function as a 
DOS server that doesn't require 
Windows. 

Microsoft also added Mi- 
crosoft At Work Fax capabil- 


ity, remote access to Windows 
NT servers, and, finally, a cen- 
tral configuration utility that 
adds access control and secu- 
rity for system administrators. 
The new features of WFW 
3.11 make it not only a lead- 
ing contender for a peer-net- 
working solution, but a viable 
update to Windows for those 
who have no need for a net- 
work. MIS managers may keep 
it at arm's length, because it is 
a peer environment that gives 
users the potential of wielding 
too much power for the needs 

of an MIS department. 
—Anne Fischer Lent 
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System 7 Pro now provides systemwide messaging. 


it provides a basic mail service 
API where—from any appli- 
cation—a user can attach a 
"mailing label" to a document. 
Second, PowerTalk consoli- 
dates all communications into 
a universal mailbox. This mail- 
box appears as an icon on the 
Mac Desktop, and documents 
can be dragged and dropped to 
and from the mailbox. 

Bundled with System 7 Pro 
are AppleScript and Quick- 
Time 1.6.1. AppleScript allows 
you to automate forms pro- 
cessing. 

PowerTalk provides secu- 
rity features with its DigiSign 
software. It's based on RSA's 
digital signature technology. A 
PowerTalk user can "sign" a 
document and forward it to a 
manager, who uses DigiSign 
to confirm that the signature is 


valid and that the document 
hasn't been tampered with. 

PowerShare servers can 
function as signature reposito- 
ries and can also establish peer- 
to-peer sessions between Macs 
with encrypted data streams. 
These security features allow 
offices to eliminate most paper 
documents and thus expedite 
forms processing. 

The single-user System 7 
Pro Personal Upgrade Kit costs 
$149. A 10-user version is 
available for $999. Volume li- 
censing is available. Power- 
Share Collaboration Server 
software will be available in 
early 1994 for $999. A Mac 
with 5 MB of RAM is required 
to run System 7 Pro, and 8 MB 
is required to run PowerShare 
Collaboration Server. 

—Tom Thompson 
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With VXERexx;" WATCOM "s 
visual development environment 
for 05/2" REXX, you're on the fast 
track to creating applications that 
exploit the graphical user interface -—— ] 
capabilities of 05/2 and the Workplace Shell” Шазылы мы E CMM 
VX°REXX is an easy to use, powerful and fully fi niiae 0, Me E 
integrated environment that combines a project 
management facility, visual designer and 
an interactive source-level debugger to 
deliver a very approachable and highly 
productive visual development environ- 
ment. With the visual designer, you can graphically 
create CUA 91 objects, quickly customize their 
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With the visual developm ent environment af VX*RExx, 
it's all systems GUI. 
properties, and easily attach REXX proce- 
dures to the objects. -noe 
Since it’s based on IBM System Object 
Model (SOM) technology, the VX-REXX 
environment is wide open. You can access a Te ee vun 
all standard REXX APT's including DB2/2. VX-REXX М ping 
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WINDOWS WORD PROCESSING 


WordPerfect 6.0 


for Windows: 
Bigger and Meaner 


A full installation of 


WordPerfect 6.0 for Windows 
uses 33 MB of hard disk space, 
about 21 MB more than ver- 
sion 5.2. Figuring 312 days be- 
tween versions, that comes to a 


ақа a bundled utility that WordPerfect licensed 
from Bitstream, lets you create special text effects. 


growth rate of about 69 KB of 
code per day, or roughly 49 
bytes per minute. Yes, Win- 
dows word processors do grow. 
But so have the reasons to con- 
sider WordPerfect Corp.'s lat- 
est rollout. 

For the same $495 price, the 
new version sports a cleaner, 
more graphical, and customiz- 
able interface—the result, says 
the company, of a complete 
rewriting of the product. New 
icons for the button bar and the 
addition of a smaller “power 
bar” speed the most-used func- 
tions you select from among a 
total of 81. The top line of your 
screen, formerly reserved for 
the WordPerfect title plus your 
current filename, now changes 
by default to a help prompt that 
describes each button you point 
to with your mouse. 

You can alter information 
on the bottom of your screen’s 
Status line to show what you 
find pertinent or, as with the 
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other menus and bars, hide the 
line if you want. And if you 
want to use another program 
from within WordPerfect, such 
as a personal dictionary, you 
can drag a file or program icon 
zum from the Windows 
Sy File Manager onto 
zm the button bar. 
| Enhancements are 
rampant. Quick- 
| Menus of commonly 
used functions, for 
example, showed up 
in version 5.2 only 
when you clicked 
=— your right mouse but- 
===; ion on a graphic box, 
= OLE objects, or the 
button bar. Now, the 
limits are off; click 
on text, graphics, bars, or any- 
where else, and you'll get a 
QuickMenu. Another function, 
called tables, now allows data 
fills, named ranges, and the use 
of 98 cell formulas—a far cry 
from version 5.2's simple arith- 
metic. 

Much of the program's ad- 
ditional girth is due to not 
merely enhancements, but 
functions you never saw here 
before. For one, WordPerfect 
6.0 is bundled with Express- 
Docs, more than 45 customiz- 
able document templates that 
previously cost an extra $19.95. 
If a staffer needs some hand- 
holding, for instance, the new 
Coach feature provides a step- 
by-step walk-through of a 
variety of tasks. 

TextArt, an impressive bun- 
dled utility licensed by Bit- 
stream (which also created the 
25 included TrueType fonts), 
lets you create special type ef- 
fects in various shapes, colors, 


NEW WORDPERFECT 6.0 FEATURES AT A GLANCE 
* Increased customization of the user interface. | 
е Comes bundled with ExpressDocs templates. 
* Import and export of all common word processing, spreadsheet, 


and database formats. 


e Improved tables, with 98 formulas, numerical сей formatting, 


automatic calculation, and other spreadsheet features. 
* Incorporation of WordPerfect Presentations' drawing tools. 
е Charting functions for graphs based on table or spreadsheet data. 
e Sound-clip embedding in documents; also, support for OLE server 


multimedia applications. 


е Document Information feature counts words, lines, paragraphs, 


pages, and more. 


fills, and shadows. 

Perhaps the biggest new ad- 
dition to 6.0, however, is that 
much of the functionality of 
WordPerfect Presentations has 
been included here, too: Bézi- 
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er curves, text contour around a 
curve, vector drawing tools, 
and seven chart types that you 
can create from a table or from 
imported spreadsheet data. 
—Ed Perratore 
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Spreadsheets 


Although sales of DOS spreadsheets were down in the second quarter of 1993 
compared to the same quarter of 1992, sales of DOS word processors increased, 
thanks to new versions of DOS-based Microsoft Word and WordPerfect. (NA 
indicates sales of less than $1 million. All figures are in millions of dollars.) 


They're all here. All the tools, tips and techniques you need 
to send your OS/2? development rocketing up the charts. 
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Brought to you by the original artists: IBM's own 06/2 develop- Р S 
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Join The Developer Connection for OS/27 p. 
and you'll receive the most timely and extensive yk - 
information available to the OS/2 community. жы 
Four times a year, you'll get a CD packed with the 
latest productivity tools, utilities and sample programs 
from IBM and others.A powerful browser and easy, graphic: al 
user interface let you locate any topic instantly in our com- 
prehensive technical lib 

Each CD includes the latest releases of smashes like Ҹ 
“Тһе Developer's Toolkit for OS/2,” “Multimedia Presenta- 
tion Manager/2 Toolkit,” and “Pen for OS/2 
Toolkit.” Plus, you also get pre-release 
versions of many IBM products, operating sys- 
tems, internal development tools, product demos, gf 
bit maps—you name it. | 

But wait, theres more. You also receive 
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T The Developer Connection News, our newsletter filled with 

— information about the latest 08/2 developments, new products, 
a Q&A column and much more. Plus, you get access to the Developer 
Connection forum on CompuServe," where you сап talk directly to 
the experts. 

And heres music to your ears: Buy a year’s subscription to The 
Developer Connection for OS/2 i 
before February 15, 1994 for only 
$199 and receive a free copy of the 
Clear & Simple® hit “Performance 
2.1,” a tuning kit for OS/2. Call 
1 800 6DEVCON today, and start 
producing some hits of your own. 


Operate at a higher level: 
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*CompuServe membership is required. IBM and О5/2 are registered trademarks and The Developer Connection for 05/2 
and “Operate at a higher level" are trademarks of International Business Machines Corporation. CompuServe із a 
trademark of CompuServe Incorporated. Clear & Simple is a registered trademark of Clear & Simple, Inc. ©1993 IBM Corp. 
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DAVID C. KITTOS 


A Market 


in [ransition 


Nicosia is the last divided 
capital city in Europe, an ob- 
stacle that hinders both the 
growth of IT (information 
technology) and the sharing 
of knowledge and ideas be- 
tween its Greek and Turkish 
communities. IT in Cyprus is 
changing from a hardware- 
oriented market to a solutions- 
oriented market. The high 
profit margins on hardware, 
traditionally about 30 percent, 
have led to 110 dealers for a 
population of 650,000. The 
Cyprus PC market is clearly 
becoming saturated. 

Most vendors can no longer 
expect large profits from 
PCs—margins now average 
about 10 percent. Some may 
retrieve a portion of their in- 
vestment through mainte- 
nance agreements. While 
some vendors are “one-man- 
and-his-dog" businesses, 
many offer a wide range of 
professional, high-quality so- 
lutions. These include PCs 
from well-known makers 
(e.g., IBM, Compaq, Hewlett- 
Packard, Zenith, NCR, Dell, 
and Samsung) including 
cross-operating-system com- 
munication. Novell solutions 
are popular for office-auto- 
mation projects, while Unix 
dominates the client/server 
arena. 

Marios Loucaides, manag- 
er of Demstar, a large PC and 
peripherals dealer in Nicosia, 
observes that many dealers 
have trouble distinguishing 
between products and ser- 
vices. "They spread them- 
selves thin, over too many ac- 
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tivities, without trying 
to find out how prof- 
itable each one is,” he 
says. His firm is divid- 
ed into several profit 
centers. "Activity-centered ac- 
counting helps us maintain a 
clear picture of how business 
is going,” Loucaides adds. 

Nick Stephanides, opera- 
tions manager for IBM in 
Cyprus, believes that vendors 
who lack professionalism 
have little future. ІВМ con- 
ducts seminars for its dealers, 
giving them access to exten- 
sive resources. Level of ser- 
vice and technical know-how 
are very important. “We do 
not expect vendors who make 
little or no investment in train- 
ing to be in business for long,” 
Stephanides says. According 
to International Data, expen- 
ditures for IT on Cyprus in 
1992 totaled $56 million, with 
72 percent for hardware, 18 
percent for software, and 10 
percent for services. Forecasts 
for this year projected the mar- 
ket at $70 million. 

These figures show that the 
market does not yet appreciate 
the value of software, which is 
often ignored by dealers or 
seen as an insignificant side- 
line. Recently, I overheard a 
graphic designer brag that he 
had purchased a used Mac 
with some CY£10,000 (ap- 
proximately $20,000) worth 
of “free” software on its hard 
disk. 

The absence of a software 
copyright law on Cyprus ob- 
viously hurts software sales, 
but new laws will be effective 
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as of January 1. Also, the 
relative importance of 
services and software 
may rise as a new gener- 
ation of business users and 
scientists —people who ap- 
preciate the value of ser- 
vices—takes over. 

Cypriot computer users also 
show a lack of appreciation, 
even hostility, toward man- 
agement consultants. This 
may be part of a wider trend to 
devalue intangible commodi- 
ties. Many believe that advice 
can and should be free. Part 
of the problem stems from 
abuse of the word consultant 
by anyone who wants to make 
a quick buck. In Cyprus, al- 
most everyone claims to be a 
consultant. 

However, this is changing. 
A new Management Consul- 
tants Association aims to con- 
trol entry to the profession on 
the basis of qualifications and 
experience. Through its Insti- 
tute of Technology, the gov- 
ernment has compiled a list 
of registered consultants. No 
subsidy will be paid on a proj- 
ect unless a registered consul- 
tant is used. 

Kostas Kataras, the man- 
aging director of Internation- 
al Data's Greece and Cyprus 
office, believes that the local 
IT industry is changing: "We 
expect the market will soon 
follow its own direction, and 
this may be painful for ineffi- 
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With reduced profits hitting 
an oversaturated computer 
dealers' marketplace and a 
new copyright law taking 
effect on January 1, software 
and IT consulting should 
become much more 
important commodities in 
1994 


cient and unprofessional PC 
sellers." Kataras adds that 
"aggressive marketing, value 
for money, a solution-orient- 
ed approach, customer sup- 
port, and efficient distribution 
channels are...the name of 
the game. It happened in 
Greece, and now Cyprus fol- 
lows. Transitions are painful, 
but that is the way markets 
work." B 


Editor's note: The views ex- 
pressed in this article are 
those of the author and per- 
sons interviewed by him and 
do not reflect the views of his 
employer. 


David C. Kittos is an IT consultant 
for KPMG Metaxas Loizides & 
Syrimis in Nicosia, Cyprus. He 
holds an M.Sc. in analysis, design, 
and management of information 
systems from the London School of 
Economics. He can be reached on 
BIX c/o “editors,” 
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| PENTIUM" PROCESSOR 
d DISCOVER POWER AGAIN 


HOW WE’RE GIVING 
PCS ELECTRIFYING 
POWER. 


There is a new source 
of computing power. 
| Its capable of executing 
| Нит two instructions at 
penuum once. It’s produced 
processing speeds over 100 
MIPS. It's the next generation 
of compatible power. It's 
called the Pentium" 
processor. And this brief will 
tell you how its technology is 


making PCs run faster today. 
THREE WAY along at a measly 4.7 MHz. 
J MAKE FASTER | Today we can run at an 
сече astonishing 66 MHz—and 
Faster PCs start with faster | мете still pushing for more. 
microprocessors. And there | з Increase the number 
are three ways to make of executions per 
faster processors: Р 


m clock cycle. 
» Using new 


I. Increase the 


number of superscalar 
transistors. technology, our 
Today, the use of F processors are 
sub-micron compo- now capable of 
nents lets designers fit executing two instruc- 
more than 3 million transis- | tions per clock cycle. 

tors on a single chip. So we 

can integrate components 

such as math coprocessors 

and caches right onto the 


CPU— dramatically cutting 
access time. 
2. Increase the clock 


speed. Twelve years ago 
the clock speed ticked 


Employing the techniques 
above, we've created the 
new Pentium processor. 
A processor that is over 
300 times faster than the 
first PC microprocessor. 


The Pentium processor 
can be described as 
a super-efficient 
factory. Its 
main assem- 
bly line is its 
superscalar 
technology— 
which enables 
information to 
be processed simul- 
taneously through dual 
pipelines. To accomplish 


| this, the pipelines divide 


up an instruction, then 


send it through five stages. 


As it passes from one 
stage to the next, the 
pipeline is free to begin 
another instruction. 
Speeding up operations 
substantially. 


SEHE ЕН ЕРЕ ИН 


THE NEW PENTIUM PROCESSOR IS FULLY 
SOFTWARE-COMPATIBLE WITH OUR INTEL ARCHITECTURE FAMILY. 


The rest of the features on 


the processor are designed 


| 


to keep that main assembly 
line working at peak 
capacity (see diagrams). 


These features, along with 


the superscalar technology, 
help the Pentium processor 
to crunch more than 100 
MIPS at a clock speed of 
60 MHz. 


Twice the performance 

of our own Intel486™ DX2 
66 MHz processor. Plus, 
the redesigned floating- 
point unit on the Pentium 
processor offers up to five 
times the performance of 
the Intel486 DX2-66 

CPU for math-intensive 
applications. 


THE LINE WIDTH OF EACH 
TRANSISTOR IS 1/100TH 
THE THICKNESS OF A HUMAN 
HAIR. OR 0.8 MICRONS TO 
BE EXACT. SO WE CAN PACK 
3.1 MILLION TRANSISTORS 
INTO AN AREA THIS SIZE. 


A PHOTOGRAPHIC 
MEMORY RIGHT ON 
BOARD. 


Now THERE ARE SEPARATE 
BK CODE AND DATA 
WRITE-BACK CACHES 
THAT REDUCE CACHE 
CONFLICTS AND INCREASE 
SYSTEM PERFORMANCE. 
WITH AN ON-CHIP CACHE, 
WE KEEP ESSENTIAL 
INFORMATION WITHIN AN 
ARM'S REACH OF THE MAIN 
ASSEMBLY LINE. SO THAT 
INSTRUCTIONS AND DATA 
CAN BE FETCHED WITHOUT 
WASTING ANY TIME. AND A 
FULL 9596 OF THE TIME, 
THE INFORMATION 15 
RIGHT AT HAND. 


CACHE 
MEMORY 


ЖА 


THINK OF ІТ AS 
A 64-LANE 
FREEWAY INSIDE 


YOUR CPU. 


TO GET DATA REALLY 
MOVING, WE DOUBLED THE 
SIZE OF THE BUS ON THE 
FIRST PENTIUM PROCES- 
SOR. THIS ALLOWS TWICE 
AS MUCH INFORMATION TO 
BE FETCHED AT ONCE. 
THERE IS EVEN A BURST 
MODE FOR HIGH-SPEED 
INFORMATION TRANSFER— 
SO MORE INFORMATION 
GETS TO WHERE IT'S GOING 
QUICKER. PLUS, AUTOMATIC 
DATA INTEGRITY CHECKING 
TO BE SURE THE RIGHT 
DATA IS BEING MOVED. 


64-BiT Bus 
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WE PROGRAMMED 
THE CHIP TO BE 
CLAIRVOYANT. 


WE'VE GIVEN THE 
PENTIUM PROCESSOR AN 
INTELLIGENCE OF ITS 
OWN—A SMALL CACHE 
KNOWN AS THE BRANCH 
TARGET BUFFER, WHICH 
PREDICTS WHICH WAY 

AN EXECUTION WILL 
BRANCH. WHEN THE PRE- 
DICTION IS CORRECT 
(AND IT IS OVER 9096 OF 
THE TIME), THE BRANCH 
IS EXECUTED WITHOUT 
DELAY— ENHANCING 
PERFORMANCE. 


BRANCH 
PREDICTION 


WHO SAID YOU 
CAN'T DO TWO 
THINGS AT ONCE? 


THE FIRST PENTIUM 
PROCESSOR HAS TWO SIDE- 
BY-SIDE PIPELINES FOR 
INTEGER INSTRUCTIONS. 
THIS ENABLES THE 
PROCESSOR TO EXECUTE 
TWO INSTRUCTIONS AT 
ONCE. AFTER GRABBING 
AND PARTIALLY DECODING 
AN INSTRUCTION, THE 
PENTIUM PROCESSOR 
DETERMINES IF THE 
INSTRUCTION CAN BE EXE- 
CUTED IN PARALLEL WITH 
THE NEXT INSTRUCTION IN 
LINE. IF IT DOESN'T DETECT 
ANY DEPENDENCIES, THE 
TWO INSTRUCTIONS ARE 
SENT ALONG THE PARALLEL 
PIPES FOR EXECUTION. 


SUPERSCALAR 


ys 


A BIG POINT OF 

DIFFERENCE IN 

MATH-INTENSIVE 
FUNCTIONS. 


WE'VE ADDED SPECIAL- 
IZED PIECES OF HARD- 
WARE TO SPEED UP THE 
THREE MOST COMMON 
FLOATING-POINT INSTRUC- 
ТІОМ5---А MULTIPLIER, А 
OIVIDER AND AN ADDER. 
WITH THESE FEATURES, 
MOST FLOATING-POINT 
INSTRUCTIONS CAN BE 
EXECUTED IN A SINGLE 
CLOCK CYCLE. GIVING 
YOU UP TO FIVE TIMES 
THE FLOATING-POINT 
PERFORMANCE OF 
INTEL486 DX2-66 CPU- 
BASED COMPUTERS. 
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SPECIp92 


BASED ON SPEC 92, THE 
INDUSTRY STANDARO WORK- 
STATION BENCHMARK, THE 
PENTIUM PROCESSOR IS IN 

THE SAME PERFORMANCE CLASS AS 
THE BEST WORKSTATION. 

BUT THE PENTIUM PROCESSOR IS 
RUNNING AT ONLY HALF THE CLOCK 
FREQUENCY, AND SYSTEMS BASED 
ON THE PENTIUM PROCESSOR COST 
ONLY ONE-HALF AS MUCH. 


.SPECint92 


Pentium" Processor-66 | 


r 


Pentium" Processor-60 | 


1486” DX2-66 
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“Тһе iCOMP index is an Intel microprocessor “horsepower rating It is a composite of selected performance measurements trom SPEC 92, ZD Bench, 
and Power Meter. Source: (COMP'*: A Simplilled Measure of Relative inte! Microprocessor Perlormance, intel Corp., 1992. 


WHAT DOES THIS 


TECHNOLOGY REALLY MEAN? 


It means Pentium proces- 
sor-based PCs are now as 
fast as workstations. It 
means faster Intel486 
microprocessors, because 
our experience with 
Pentium processor 
technology allows us to 
improve them. It means 
new software horizons 
being brought to more 
and more users—such as 
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3-D design, multimedia, 
handwriting and voice 
recognition, virtual reality 
and more. 


Almost all leading PC 
vendors have introduced 
high-performance 
Pentium processor sys- 
tems at affordable prices. 


BESIDES RUNNING 
EVERYDAY APPLICA- 
TIONS BETTER, THE 
PENTIUM PROCESSOR 
PROVIDES THE POWER 
NECESSARY FOR NEW 
MULTIMEDIA APPLICA- 
TIONS LIKE DESKTOP 


VIDEO CONFERENCING. 


As we increase the produc- 
tion of Pentium processors 
from hundreds of thou- 
sands in 1993 to millions in 
1994, there will soon be 
scores of Pentium proces- 
sor systems to choose from. 
These systems will be 
available in a wide variety 
of configurations, from 
high-performance desktops 
more powerful than existing 
engineering workstations 
to servers containing 


multiple Pentium proces- 
sors and capable of 
replacing mainframes. 


For over 20 years, Intel 
has led microprocessor 
design, development and 
manufacturing. So with 
Intel technology inside, 
you can be assured of 
unprecedented power and 
unquestioned compatibility. 


Want more on our latest technology? Then call to 
receive additional information on Pentium processors and 
other Intel products that are making PCs better. Ask for lit- 
erature package #90. The information is free. So is the call. 


©1993 Intel Corporation. tOne keychain per response. 


Lamited to supplies on hand. 
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Entrepreneurial Enterprise 


From the бей Tapioymant Experts 


RAYMOND GA COTE 


ayoffs. Company cutbacks. Restructuring. In to- 
day’s economic climate, more professionals are 
finding less job security. Starting and running your own 
company is a perennial dream of many. Just because you 
work for yourself, however, does not mean that many 
(indeed any) problems disappear. Now, instead of just 
dealing with your manager’s schedules, you need to 
plan your own schedules, make payroll, find (and 
please) customers, and run a company in addition to completing the technical work. 
This month, I’ve looked at three books that promise to help make you a suc- 
cessful entrepreneur. Their quality ranges from the superfluous to the superb. 

When I was a teenager, I would frequently read the classified ads in the back 
of magazines and dream of the riches to be made raising earthworms, breeding 
rabbits, or addressing envelopes at home. Even today, I find it difficult to walk 
by books with titles like 7001 Guaranteed Profit-Making Ideas. It’s not that I'm 
seeking a career change, mind you; I just believe that somewhere in all that 
paper might be an interesting idea. 

Making Money with Your Computer at Home by Paul and Sarah Edwards be- 
longs in the *1001 ideas" category. It's filled with 75 truly uninteresting job op- 
portunities (e.g., diet-planning services or disk copying). What would make this 
book interesting is if it took a realistic approach to what was 
required to run each of the companies, or even profiles of WALKING 
people actually running such one- or two-person shops. Even THE HIGH-TECH 
a realistic approach to the income potential would help. Hey, | HIGH WIR 
if you get 300 people to each pay $100 for your newsletter, 
you could make an extra $30,000 a year! OK, how about de- 
ducting that new laser printer, page-layout software, adver- 
tising, postal fees and permits, and mailing-list databases. 
Suddenly that $30,000 “extra income" turns into a $5000 
loss. 

How well do you deal with stress? Do you feel you need to 
actually sleep nights? In his aptly named book, Walking the High-Tech High 
Wire: The Technical Entrepreneur's Guide to Running a Successful Enterprise, 
David Adamson describes the highs and lows of his experiences as founder of a 
high-tech electronics company. Perhaps "walking" is a little too bland. "Jug- 
gling" on the high wire is more appropriate. Adamson provides a series of per- 
sonal memoirs, each with its own business moral. He covers the difficulties of start- 
ing a business, problems of undercapitalization, competition for venture capital, 
bill-collection trauma, and dealing with the government as a customer. You'll even 
get a glimpse of some interesting international mail fraud. 

Each of Adamson’s stories is entertaining, but factual details are lacking. I fre- 

quently wanted to call him and ask, “Yes, but what were 
MI. your criteria for laying people off? How did you manage to 
| convince your investors to back off for a month? When you 
n | determined sales were down, how did you motivate your 

e | \ sales force?” 

JAPAN Many entrepreneurs, at least the ones I've met, are a lot like 
| teenagers: They feel invincible. It's only as maturity sets in 
Æ that they realize, “Hey, I've actually got a company 1 need to 
4 run. We need to plan." If you fall into this category, you 
| must read Engineering Your Start-Up: A Guide for the High- 
- Tech Entrepreneur by Michael L. Baird. 
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Books & CD-ROMs 


THE OED ON CD-ROM 


OXFORD ENGLISH DICTIONARY 

(SECOND EDITION) ON CD-ROM 

Oxford University Press, Walton St., Oxford, U.K. OX2 
6DP, +44 865 267979; fax +44 865 56646, $895 


he Oxford English Dictionary, or OED, 

was first printed as 125 separate vol- 
umes, from 1884 to 1928. Revisions and sup- 
plements were issued over the years, culmi- 
nating in a new 20-volume second edition in 
1989 containing 616,500 words. The word 
definitions and 2.4 million quotations make up 
a work of 59 million words. 

On paper, the OED spans 21,728 pages, 
weighs around 145 pounds, and costs $2750. 
In contrast, the CD-ROM version weighs less 
than an ounce. 

On а Mac Quadra 840A V, I tried to locate 
a few sample words from my Merriam-Web- 
ster unabridged dictionary, such as aardvark, 
poikilothermal, quark, and zymurgy. It found 
all these words without a hitch. 

If you need a pithy quote, searching the 
quotations section can be rewarding, although 
the search mechanism takes some getting used 
to. Asking for all the quotes by Chaucer yields 
11,902 quotes. You can do a subsequent 
search on this list, narrowing your search by 
providing a date, title, or portion of the quote. 

When you find a quote or definition, you 
can print it. I had. problems printing results 
to an original LaserWriter: It crashed and re- 
set before it would print out the page, and 
then with some garbled fonts. І had no prob- 
lems printing to a LaserWriter Pro 630 with 
PostScript Level 2 and lots more memory. 

Does this mean | don't like the OED on 
CD-ROM? Not at all, although I do hold it 
to exacting standards, based on its reputation. 
The OED on CD-ROM will be of great use in 
libraries and offices that normally couldn't 
spare space for the printed version. The soft- 
ware's ability to search and cross-reference 
through all those millions of words makes it 
a valuable research tool. The vast resources of 
this dictionary, especially when they're avail- 
able with a few keystrokes, demands explo- 
ration of the material. From my page-leafing 
days with the unabridged dictionary, this hap- 
pens to produce better results as well. 


—Tom Thompson 
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PROTECT YOUR 
SOF 


TWARE 


NO BUTTON, 
NO ACCESS. 


Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Buttons. We put the lid on software 
piracy by packaging microchips in button-shaped, stainless 
steel cans. The chips contain missing but critical 
information to make the software run. 


We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point that 
are right for you. 
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. Snap In, Snap Out 

Authorization Buttons interface to the installed base of 
100+ million PC's via the DS1410 Button Holder. They 
simply snap in and out. The DS1410 accepts two Buttons 
concurrently. 


Toward a Dongleless World 

New computers that accept Buttons directly, including 
palm and notebooks, are being designed at OEM's today. 
Our Dongle Trade-In Program will help in your transition 
to this world. With an approved 
application, we'll pay you $7.00 
for each dongle that yu _ 
trade in for an Authorization 
Button and Holder. This offer 
is good until December 31, 1993: 
The one-piece price for the 
DS1420 is $4.35; volume 
discounts apply. 


We're Serious About Security 
At Dallas Semiconductor, we design and manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique registration number lasered into each 
chip prevent duplication. 


To learn how to button down your software, give us a call. 


DALLAS 


SEMICONDUCTOR 
4401 South Beltwood Parkway, Dallas, Texas 75244-3292 


Telephone: 214-450-8170 FAX: 214-450-3715 
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His book contains some very sobering insights. The preface 
starts, “I first thought of writing this book ... just one week after 
the president and I decided that our... start-up must file for Chap- 
ter 11 bankruptcy." Although it does not appear to be the au- 
thor's overt intention to scare you out of being an entrepreneur, 
you will finish the book more sober than when you started it. 

Baird has created a handbook for building a company—from 
identifying opportunities, to raising capital, to working with in- 
vestors and banks, to writing a business plan, to marketing your 
ideas. Although the book is targeted specifically at software start- 
up companies, you'll find little discussion of technology. After all, 
technology is what you already know how to do. Running a busi- 
ness is what you need to learn. And learn you will—how to price 
products, exploit market niches, and position your product for par- 
ticular markets. 

You'll also find lots of hard facts on issues such as determin- 
ing your risk of bankruptcy, financing your start-up while pro- 
tecting your personal assets, building the right management team, 
and considering your obligations to 
your current employer. Remember, 
you may want your old job back. 

If you're dreaming of a future 
business, consider following the ex- 
ploits of Adamson. But if you've 
already made the plunge, Engi- 
neering Your Start-Up is an essen- 
tial guide through the pitfalls and 
hazards of the business world. Baird 
cannot guarantee a successful start- 
up, but his book will help improve 
your odds. 8 


Raymond GA Côté is a BYTE contribut- 
ing editor who, among other things, runs 
his own business. You can reach him on 
BIX as "rgacote." 


PUTTING COMPUTERS TO REAL USE 


WATCH WHAT | DO edited by Allen Cypher MIT Press, 
ISBN 0-262-03213-9, $45 


oday's computers are much more powerful than they were 
10 years ago. Yet, we're still doing the same old things with 
these faster machines: writing, running spreadsheets, and con- 
necting to on-line services. Shouldn't today's generation of com- 
puters do more for us? Such is the subject matter of Watch What 
I Do, a series of articles about Programming by Demonstration. 
This is where a computer observes what we're doing and, for 
repetitive tasks, learns them and ultimately does them for us. 
Importantly, PBD will empower typical users to do this—not 
just programmers. Watch What I Do covers such topics as macro 
recorders, learning by example, and inferencing, with imple- 
mentation examples. This book is not for the faint of heart: Code 
examples, screen shots, block diagrams, and grammars adorn 
the pages. The text isn't in a dry academic style, however, and it 
actually makes for interesting reading. If you're interested in the 
real future of computing, check this book out. 
—Tom Thompson 
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Multim ғ Mania 


Learn the basics from adding CD-ROMs and sound 
boards to making an MPC system. Includes CD- 
ROM with over 400 megabytes of sounds, graphics, 
animations, samples and techniques. Experiment 
with several commercial multimedia demos. 
Valuable coupons from major software publishers 
worth over $600 inside. 


$49.95 with companion CD-ROM. 


PKZIP, LHARC & Co. 


Learn the basics of data compression and then the 
specifics of using the major shareware and freeware 
programs. Covers features and commands for using 
PKZIP, LHARC and others. 


$19.95. 


Data Cruncher Software- 
Fail-safe way to save disk space 


A Windows shell forusing any ofthe above software. 


$17.95. 
AutoCAD 12 Programming 


See how to integrate custom functions and commands 
into AutoCAD. Learn batch file programming, for 
user defined startup; script files, for specific drawing 
sequences; and custom commands with AutoLISP or 
ADS. Diskette contains menus and programming 
examples to help you learn fast. 


$44.95 with companion disk. 


| — Multimedia Mania ............. -.$49.95 ca. 

— Excel for Science & Tech ... $3495 ел. 
| — HP DeskJet Complete .........$25.95 ел. 
| =_PRZIP, LHARC & CO. am $19.95 ea. 
Data Cruncher .... 


Order Toll Free 


1-800-451-4319 


puting Know How Books 
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EXCEL for Science & Technology 


focuses on the powerof Excel beyond the spreadsheet. 
Learn about Excel Solver, Scenario Manager, 
Mathematics Functions, Physics, Chemistry, 
Technology Conversion and many other topics. 


This book and its companion disk allow you to 
immediately apply what you learn by using the 
macros and worksheets on the disk. Excel for Science 
and Technology is more than a book; it's an 
indispensable professional work tool. 


$34.95 with companion disk. 


The 486 Book 


See why the 486 is the processor of choice; how it 
works and how you can set up vour system for 
maximum performance — even with DOS 6. 


Infoon new Overdrives, DX2s and eventhe pentium. 
Includes SystemSleuth Professional and PCINFO 
software on companion diskette. 


$34.95 with companion disk. 


. в S а 

Upgrading & Maintaining Your РС 
Tum your PC into a high performance screamer! 
Whether you're adding memory or a hard drive, a 
CD-ROM or a sound board or upgrading an XT to a 
386 or 486, this book shows you how. Includes 
companion diskette of utilities and System Sleuth™ 
diagnostic software that helps you analyze your 
systems performance. 


$17.95 ea. 


-- — — Name: 
Available at: B. Dalton, Barnes & Noble, Bookstar, AutoCAD 12 P ina .$44.95 ел. 
Bookstop, Waldenbooks, Crown Books, Software | ЕТ Д پس‎ Compa 
Etc., CompUSA, Computer City Superstores, Fry's | —— The 456 Book mumun $54.95 ea. | Lompany: 
Electronics, Computer Literacy, Tower Books, Uparadina б Maintaining .. $34.95 ea. 
Stacey's, and other retailers nationwide. | дм [2 n s $34.95 ea Address: 
In Canada at: Coles, W.H. Smith Books, Classic EE ” 
Bookshops, and London Drug. Сан or write for our | —— Sound Blaster Book .........65495 «a. | City: 
free catalog of PC Books. | Subtotal: Phoned: 

| MI orders inc ude 4% sales fax: 


БЕП 
| 
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Dept. B12, 5370 52nd Street SE, Grand Rapids, MI 49512 
Phone: (616) 698-0330 • Fax: (616) 698-0325 
Circle 61 on Inquiry Card 

[RESELLERS: 62). | 


| In US & Canada add $5.00 shipping: 


Total amount (US funda): 


| Forelgn orders add $13.00 per item: 


[2 Yes, please rush your free catalog of РС books and software. 


zt for advancing your business skills 


HP DeskJet Complete 


Hands-on knowledge necessary for running ink jet 
printers efficiently, Provides solid support including 
how to select and download new fonts, how to 
choose the correct Windows printer driver, tips on 
using the color options and practical advice on how 
to troubleshoot the most frequently encountered 
problems. The ideal reference for HP DeskJet users, 
whether they’re looking for information about 
connecting the printer, paper handling or 
programming the HP DeskJet printer. 


$25.95 with companion disk. 


OS/2 BIBLE 


Tells you everything you want to know about IBM's 
latest and greatest Personal Computer operating 
system. Learn all about the OS/2 Workplace Shell 
and the fantastic programs [BM has included with 
OS/2. See why OS/2 runs Windows applications 
faster and better than Windows does. The appendix 
contains a complete printed reference of all the OS/ 
2 commands, so you can find the info you need fast. 


$34.95 with companion disk. 


The Sound Blaster Book 


This bestselling book is the complete guide to Sound 
Blaster?" , from installation to custom programming. 
Discusses different Sound Blaster!" cards, 
commercial, public domain and shareware software 
products available. 


$34.95 with companion disk. 


Or mail this coupon to: Abacus, 5370 S2nd Street SE, Grand Raplds, MI 49512 
Method of Payment: Visa О MasterCard U Am.Express Ч Check / MO. | 
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Ever seen a grown pirate cry ? 


Just plug this in ... and watch 
MEMOPLUG™ 


The amazing Software protection system based on a 
hardware plug. Contains read-write programmable 
memory. This system is practical and easy to use for 
both programmer and end-user. Supports various 
programming languages, operating systems and 
types of computers. = тезен... 


U-PLUG™ 


The premiere рр rotection plug for UNIX systems 1. 
that connects the 
and WUR IS 


standard serial port of computers 


LANPLUG™ 


Comprehensive network 
a single е plug. The LANPiug lets you operate 
protected software from any workstation on the 
network, while supervising a number of 
authorized simultaneous operation applications. 


E 
CLOCKPLUG™ iS 
This unique Time-limited software protection system ІШ” i 
based on a plug containing a real-time clock. It allows -4 
users limited execution times for leasing and demonstration 
applications. 
A password system allows you to rewind the clock by telephone “~ 


US. office: Tel: 1 (800) 677 1587 


Tel: (407) 682 1587 Fax: (407) 869 1409 Eli Shi 
South Africa: — LionSoft Tel: 011 640 6002 la 1m 
Holland: М.НР Tel: (31) 440612916 
France: СТЛ Tel: (1) 47 38 16 17 


Spain: Economic Data Tel: (34) 14422800 Haifa 35022 ISRAEL 
Czeck Republic: PC Kompas Fax: (42) 2 43 11 88 Tel: 972-4-516111, Fax: 972-4-528613 


Currently looking for international distributors 


rotection starts with 


Design: Zamir studio 


5 Haganim, Р.О. Box 8691 


Introducing SSE 
A New Stant ard in 
Multimediar 


aks " <a, 
suggested 
retail price Ё 


$149. 95 | 
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A MATH TOOLCHEST 


C/MATH TOOLCHEST FOR ENGINEERING AND SCIENTIFIC 
APPLICATIONS by Charles Bernardin Prentice-Hall, 
ISBN 0-13-605866-3, $65 


/ Math Toolchest for Engineering and Scientific Applica- 

«ions by Charles Bernardin is not casual reading. Neither 
is it a reference work, a tutorial, or a general review of compu- 
tational algorithms. It is a fine and coherent collection of C func- 
tions that Bernardin has gathered over several years for use in his 
work as a professional signal-processing engineer. This book, 
and the accompanying disks, are not simply a collection of rou- 
tines picked up in the public domain and repackaged. Rather, 
this is a professional set of tools that includes proper error-han- 
dling and signaling routines. 

Although the book's accompanying software is distributed on 
PC disks, the code is written in standard ANSI C and is portable 
to any platform. Over 170 functions span the range from common 
complex number manipulations to less common matrix and vec- 
tor manipulations. The functions are grouped into major areas: 
complex arithmetic, matrix and vector manipulations (for both real 
and complex values), probability, statistics, numerical analysis, 
and signal processing. Bernardin's own interests are evident in the 
large section on signal-processing and filtering routines. 

Another example of the professional quality of these routines 


‘is that all the matrix and vector functions use a dynamic, run- 


time memory-allocation scheme that allows array sizes to be de- 
termined as the data is generated. A charting package from Mix 
Software is also provided that lets you view the results from 
some of the sample programs. These are not necessarily award- 
winning graphs, but they're quite sufficient for viewing experi- 
mental data. Professional engineers, programmers, and students 
will find a wealth of useful routines to address their numerical 
problem-solving requirements. 

—Raymond GA Cóté 


WORLDWIDE COMPUTING 


THE MULTILINGUAL PC DIRECTORY by lan Tresman 
Knowledge Computing, ISBN 1-873091-02-8, £35 (about $53) 


oday, with communications needs that span the globe, I 
find myself constantly limited by a plain English-only com- 
puter. Although my primary machine of choice, a Mac, lets me 
add such touches as a proper greeting in Russian, a salutation in 
Japanese, or even the proper spelling of my last name, the ubiq- 
uitous PC is a bit hard-pressed to provide the proper characters, 
particularly under DOS. 

Make no mistake, though, such products do exist, from Egypt- 
ian hieroglyphic word processors to Russian databases and Zuni 
font packs. The Multilingual PC Directory is a growing collection 
of multilingual and foreign-language products for IBM PCs and 
compatibles. Whatever your desire, to chatter in Chinese, ex- 
pound in Ethiopian, or declaim in Danish, you'll find a product 
to fill your needs. This is an invaluable resource for anyone who 
ever needs to write in more than one language. Ш 
—Raymond GA Cóté 
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POOR OLD MOUSE. 
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Most of the time all mice are nice and fine for pointing around. But when it 
comes fo inputting graphics or logos into any application or any CAD package, 
they are hopeless. They just con't — and so you con't. No way. 


Problem? Yes and no. It depends — you may shrug your shoulders and say PROB LE M 
"Well, I'll never do CAD and | just never want to input any sketches, logos, or 

photos into my computer anyway." Or — you feel that isn't good enough after SOLVE D. 

all the money you have invested and all the nice things you know you could 
do today with your own graphics once they were in the computer. 


Here comes the mouse that lets you input all 
your graphics as well. How?: That's whot they 
all want to know, but we're not telling. Its a new 
invention. It's a universal combination of a true 
mouse ond an independent manual drawing 
board that becomes a precision full-featured 
digitizer tablet once you just place the mouse 
onto the board. It's all in one or all separate 

as required. Simply unplug your poor old 

mouse, plug in our mouse and have the real all 
purpose input device to your PC always at hand. 
At a price poor mice can afford too. 


ARISTO College Boardl\ digital 


ARISTO Graphic Systems Europe: 
A Division of KOH-I-NOOR Inc. ARISTO Graphic Systeme GmbH & Co. KG. 


100 North Street, P.O. Box 68,  Schnackenburgollee 41 

Bloomsbury, NJ 08804-0068 0- 22525 Homburg (Germony) LL | М О М Б ^ 
Tel: (800) 631 - 7646 Tel: (040) 853 97-226 A: | 

Fax: (908) 479-1513 Fox: (040) 850 04 25 Mouse, Digitizer Tablet, Drawing Board 
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` Absoft F77 
for Windows NT™ 
by Absoft Corporation 
‘A globally optimizing ANSI 
Standard FORTRAN 77 with all 

DoD MIL-STD extensions. 

Intel486™ and Pentium™ optimizations produce the fastest F77 
applications for NT. Compatible with MS C/C++, windbg, and 
other NT SDK tools. VAX. Sun, Cray, Fortran 90 features aid in 


porting. Source compatible with other Absoft F77s for 
Macintosh, DOS, NeXTSTEP & UNIX. 


List: S695 Ours: $899 FAXcten #: 0012-8601 


WindowsMAKER Vey, 
Professional 5.0 
by Blue Sky Software 


Next generation of the most powerful 
C/C++ Code Generator and Prototyper for 
Windows 3.1, NT & Win32s. The fastest 
way to create full-featured Windows apps. 
This product stands out, does every- 
thing—even a toolbar can be created with 
I click! Test run your design, make changes interactively, gen- 
erate code for multiple platfonns—ANSI C, MFC, OWL, etc.; 
widest compiler support in industry. TrueCode technology— 
user code is 100% preserved. Highly recommended! 


List: $1,096 Ours: $899 FAXcetem #: 2602-0003 


RI 
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New Version of Mathematica! 
by Wolfram Research 


Solve your math problems faster with 7% 
Mathematica. Powerful numerical, symbol- 
ic, and graphical capabilities make 
Mathematica an excellent productivity tool 
for engineers, scientists, financial analysts, . 4. 
тапа researchers. High-level programming ай 

language lets you translate ideas into pro- 

grams quickly. For impressive technical 

reports and presentations. simply combine text, calculations, 
and graphics in electronic documents you create automatically 
when you use Mathematica. 


Vy 


Paradise 

08/2 2.1 

by IBM 

OS/2 v2.1 lets you take advantage of the 
award-winning features found in v2.0 
and increase your productivity with new 
enhancements, Includes support for MS 
Windows v3.1 applications including 
enhanced mode and full 32-bit graphics 
engine. Adobe and TrueType Font sup- 
port "Wivés"you the best of both worlds. WIN-OS/2 setup icon 


allows changes to default values of all Windows applications. 
tart your. DOS and 05/2 apps from a WIN-OS/2 Desktop! 


List: $249 Ours: $139 
Upgrade _ List: $199 Ours: $ 99 
FAXcetera #: 3142-0009 


PRODUCT 


OF TH Е М oN 
Symantec C++ 
Professional 6.0 
by Symantec 
Reach new levels of programming 
power with Symantec C++ [ог 
Windows. DOS, and Win32s. 
Breakthrough new IDDE revolution- 
izes the way you work. Includes optimizations and tools. 
OPTLink linker and Blue Sky visual tools, with MFC 2.0 and 
Win32s, and 8000 pages of documentation. Your productivity 
will inerease so much you can go on vacation; an included 
coupon for two travel certificates to Hawaii will get you there. 
Competitive Upgrade for Borland or Microsoft customers $199. 


List: 5499 Ours: $299 
Comp. Upgrade List: $199 Ours: $189 
ГАХ: гт #: 2132-0038 


CA-Clipper 5.2 
Competitive Upgrade 
by Computer Associates 


Yes, the newly released CA-Clipper 
version 5.2 18 being offered to Xbase 
language product owners at the low 
retail price of $199. This competitive 
upBrade- is available for a short time 
only! What a great opportunity to get 


CA-Clippet 


‘the power of CA-Clipper, at a super 


price! And now when you buy, get your choice of dBFast. 
Clipper Tools ог dBASE Compiler Kit—FREE from CA when 


you register! 
Standard/Win. List: $595 Ours: $505 ; ‘¢ : Ж 
Бына оша Seas List: $199 Ours: $129 FAX cetera #: 1004-0017 
ЖАХсиита #: 2014-0001 
Commence 2.0 Adds @+Е Database Library 
LAN Support, 50+ Major by Q+E Software 


New Features 
by JENSEN-JONES, INC. 


Commence 2.0, the most powerful and 
flexible PIM for Windows, gives users an 
easy way to store, organize, view—and 
share information. Includes basic PIM 
features: calendar, contact management, 
task management, plus powerful new features for transparently 
- Sharing Commence databases, views, categories, connections 
and a unique database synchronization feature. 


List: $395 Ours: $289 FAXceicra #: 3015-0001 


‘QFE Database Library 2.0 streamlines 


DBMS-independent applications develop- 
ment by providing transparent access to 
major SQL and PC DBMS from user's 
desktops with automatic support for 
ODBC & ТАРІ; QELIB2 works with exist- 


dng development tools and is simply the 


best way to add complete DBMS access to applications today, 
and tomorrow! 


List: $699 Ours: $559 FAXcetera #: 2625-0002 


г. ‘Metaware High C/C++ 
© by MetaWare, Inc. 


NEW RELEASE! High C/C++ version 3.1, 
MetaWare's. 32—hit compiler is shipping. 
Inchides а 32-bit source-level debugger, 
and. a 32-bit Application Developers Kit 
for Windows, The “Incremental 
Strengths” feature enables gradual 
| migration from С to C++ one block at a 
fime: High C/C++ provides optional ANSI 


iniplementation of C++ templates. 


г "WATGOMIM. SQL for Windows is a complete 
client/server : DBMS including a standalone 
D -Single-user. SQL. database server. WATCOM 
SQL for Windows allows you to develop and 
deploy. single-user. standalone applications, 
and to develop applications for use within 
the: WATCOM. SQL Network Server Edition. 


-» database Silicone. 


List: 8398 | . Ours: 5299 РАХ #: 


by" confürinance, eight levels of global optimization and a full 


foc arn 


4 


E "WATCDM- SQL for Windows includes support for the 
E: Microsoft Open. Database Connectivity (ODBC) standard for 


1683-0013 


NEW THIS MONTH 


Blinker 3.0 
by Blink Inc. 


SEFANAIA 
мазы TH 


A Windows linker. a royalty-free 286 DOS 
extender and an award-winning DOS 
dynamic overlay linker in one easy-to-use 
product. The only way to create programs 
which run in both real and protecled mode 
DOS. Comparable with most programming 


languages Blinker 3.0 creales memory 
efficlent programs for DOS or Windows 


in seconds. 


List: $299 Ours: $269 БАХ гет #: 2534-0001 
Special Offer! CA-Clipper or Visual C++ owners: $199 


4 
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I ` Microsoft Visual Basic 3. o 
6 ¢ by Microsoft Corporation 
Now with built in data access, OLE 2.0 and more! 
E Program for Windows the fast, easy way with MS 
S. ёту „1 Visual Basie for Windows, Standard 
(ҮТҮ Edition. A visual development environment, * 
|. | flexible programming language, and now 


access to your data make this the most productive 
wayto go from initial ideas to impressive applications. 


Standard List: $199 Ours: 
Version Upg, List: $ 49 Ours: 
Comp. Upg. — List: $ 99 Ours: 


Prof Edit... List: $495 Ours: 


$129 
$ 45 
$ 95 
$299 


— 1 


Best Sellers zx 


+/Views for 05/2 
Sue Software Corp. 


| Ce News is the best object-oriented 

application framework for developing 
` multi-platform, native GUI programs 
using C++. 0++/Views includes а 
library of over 100 C++ classes that 


| воїуе a broad range of software development problems including 
interface design. data management. event processing. and 
|. more. Cx /Vlews Ancludes C++/Views Constructor, a unique 
development too! ‘that lets you work visually with the 
C++/Views class library. C++/Views applications are source- 
| code portable across MS Windows, 05/2 РМ, OSF/Motif. and 


List: $795 Ours; $668 FAXcetem #: 1590-0008 | Mac: No ШЕНЕП Im time fees. Source code is free. 

` List: $749 Ours: $899 FAXcctem #: 1812-0001 
WATCOM™ SQL for Windows - ` DataTable Spreadsheet Control 
by WATCOM NUM _ by ProtoView Development 


NEWI Create sizzling database applica- 
tions with ProtoView DataTable, а 
- sophisticated Windows spreadsheet con- 
trol that will givé your application the 
look and feel of Excel. It makes the per- 
fect user interface for any database. 
_ With, its output picture clause masking 
you can edit and format data right in the 
ве as you type it! Works with any stan- 
dard: dialog editor for interactive setup. 


Supports all C/C++ Windows ea and Pascal. 


List: $249 
w/source List: $495 LR 
FAX «teru #: 2553-0003 


1 | WATCOMN™ C/C++32 v9.5 
| by WATCOM 


(€/Cu82 {sa professfonal, multi-platform 
б and C++ development system support- 
ing 32-bit extended DOS, OS/2 2.x, 
. Windows 3.x, Windows NT, Win32s. and 
` AutoCAD ADS/ADI. The complete toolset 


List; $599 


€ Custom 


includes: C and C++ optimizing compilers, royalty-free DOS. 
extender with VMM support, licensed components from the MS 
| Windows 3:x SDK, interactive source-level debugger, linker, 
- profiler, Supervisor for executing 32-bit applications and DLLs 
_ under Windows 3.x, 32-bit run-time libraries for extended DOS, 
05/2 2.x, Windows 3.x and Windows NT, and more. 


Ours: $349 ГАХ (гет #: 1683-0003 
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: $224 
$449 


WATCOM CCH” 
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Whether for Business, Home or Entertainment, 
Acma has a Solution to Make You Smile 


Py: 


14" SVGA Monitor 
(1024 x 768, .28mm, NI) 
for Crisp Color Graphics 


170MB Hard Drive 
and 128K External Cache 
for Plenty of Room 


Built-In High Performance Multisession 
M Drive for CD-ROM, 
Photo CD & Audio CD Playback 
and Desktop Ergonomics * 


CD Sofiware to Fit 
Every Interest * 


E 
Four Time PC World 
Best Buy Winner 


June 1993 
Februory 1993 
November 1992 
October 1992 


Sound Card for 
Quality Sound * 


1.44 & 1.2 Disk Drives for 
Flexible Input Options 


Built-In High Performance 
Stereo Speakers for 
Desktop Ergonomics* 


Ready to Run All 
Your Windows, DOS, 
& OS/2 Applications 


SPECIFICATIONS . Your MPC Plus System comes [| ACMA PC SOLUTIONS 
” with these CD-ROM software titles: 

@ Intel 486 Processor جس‎ | m 486SX/33 PC $1399 
ШЕ 170MB Hard Drives B 486SX/33 МРС $1699 
Ш 4MB RAM Exp to 32MB : , 
= 128K External Cache и ERP 0 
B 14” SVGA Color Monitor ' 8 436DX/33 PC $1499 
® VGA Card with IMB Sound Тйен, King's Quest, 8 486DX/33 MPC $1799 
W IDE Controller | Mixed Up Mother c 
8 Desktop Case American Heri Di tionary, 
W 101 Enhanced Keyboard Bartlett's Lin, d bench B 486DX2/50 PC $1599 
m 3 Button Serial Mouse The Concise Columbia Dictionary, W 48GDX2/50MPC 91899 
W Built-In Stereo Speakers* The Concise Catünibla | Е 486DX2/50 MPC+ $1999 
а CD-ROM Drive* Encyclopedia, 
B Sound Саға“ The пинаа ВЕ B 486DX2/66 PC $1799 
E CD Software* Roget's Electronic Thesaurus m 486DX2/66 МРС $2099 

“МРС & MPC+ Systems Only —! m 486DX2/66 MPC+ $2199 


The New Acma 486 Multimedia Computer. 
The Latest Addition to the Family of Solutions From Acma. 


COMPUTERS, INC. 


& кебіс subject to change without notice. 
& handling. Call to can m configuration. 
mark of Intel Corporation. 
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Prices 
Prices do m include sh 
Intel Inside logo Б a registered 


Call & Order Today 


47988 Fremont Blod., Fremont, CA 94538 
Direct: (510) 623-1212, Fax: (510) 623-0818 


Nat l/Corp.: 800-786-6888 
Government: 800-578-1888 


DICK POUNTAIN 


ou're in a meeting with а col- 
league, far from your desk, 
and you need to consult some 
figures from your PC. You 
approach your colleague's workstation, 
and as if by magic your own custom- 
ized desktop appears. This is just one 
way that an electronic location system 
could enhance a computer network; 
you might also have phone messages 
or E-mail routed to the workstation 
nearest to you, or check a workstation 
display to find the whereabouts of an- 
other colleague. Electronic location, or 
Active Badge, systems like this are fi- 
nally emerging as a commercial reality. 

Current location methods have their 
inconveniences. Broadcast techniques, 
like ringing around all extensions or 
hailing via a public-address system, 
cause disruption and annoyance to ev- 
eryone. Beeper-based paging systems 
work well only if the sought person 
chooses to answer, as anyone who has 
worked on a hospital switchboard 
knows. An electronic location system, 
whether used by a human receptionist 
or connected to a call-forwarding PBX, 
can overcome all these problems. 

Olivetti Research Ltd. of Cambridge, 
U.K., a research organization jointly 
funded by Olivetti—Europe's largest 
PC manufacturer—and DEC, is at the forefront of location re- 
search. ORL's Active Badge hardware is used by several other 
research groups, including those at Xerox PARC (Palo Alto Re- 
search Center) and MIT's Media Lab, and went on sale commer- 
cially at CeBIT in Hannover this year. Currently, only Olivetti 
sells Active Badge, through its Network Services division; pric- 
ing depends on the size and complexity of the installation. 

The Active Badge system depends on a small transmitting de- 
vice that you pin to your clothing. Sensors distributed throughout 
the workplace pick up the signals from these badges and relay 
them, via a low-cost network, to location servers. The servers 
translate the signals into position information that you can access 
through the regular office LAN. 


Electronic location 
technology tracks your 
location within a network 
site and allows your system 
resources to follow you 


Such location systems raise 
ethical concerns, as they have the 
potential to be abused by over- 
zealous management to create 
almost Orwellian surveillance 
regimes. But this could be said 
of other network and telephone 
monitoring devices that are ben- 
eficial when used properly. 

Currently, most Active Badges are used in research labs, which 
typically enjoy good labor relations, and users report that the 
improved communication and diminished interruption more than 
compensate for any loss of privacy. Since 1989, ORL’s staff has 
worn Active Badges by choice, and locating people is perhaps the 
major consumer of computing cycles on the network. Interest- 
ingly, discovering when someone is not available appears to be 
the most useful function, saving countless wasted journeys and 
phone calls, and telephone traffic has reduced overall. 


Active Badge Hardware 


For an active badge to be acceptable to its wearers, it must be un- 
obtrusive (which implies a combination of smallness, lightness, 
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Wide-beam ® 
infrared signal 


and relay the data to the network. 


and easy maintenance) and have a very 
simple user interface. ORL's Active Badge 
is a plastic box some 2 inches square by '/ 
inch deep (55 by 55 by 7 mm) weighing 
1.4 ounces (40 gm). Its only external con- 
trol is a test button. 

The badge acts as a beacon by periodi- 
cally emitting a unique infrared signal. 
ORL chose infrared rather than radio tech- 
nology for communication between the 
Active Badge and its sensors for several 
reasons: Infrared circuits are cheap be- 
cause of their widespread use in TV and 
VCR remote-control handsets; infrared 
signals reflect from walls and partitions, 
so they are not directional when used in a 
small room; and, unlike radio waves, in- 
frared signals will not penetrate walls and 
so are well localized. 

The battery-powered Active Badge em- 
ploys an MV601 5-bit infrared encoder/ 
driver chip, designed for remote-control 
handsets, that generates a unique pulse- 
width encoded signal of around 0.1-sec- 
ond duration; a small ROM stores an 
encoding matrix. To ensure that a high 
proportion of badges arc always operative, 
it's crucial that battery changes be infre- 
quent. The Active Badge runs for about a 
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Room boundary 


The Active Badge (above left and phoro) is based around a 
5-bit infrared driver chip originally designed for remote 
controllers, A PLA (programmable logic array) takes the 
unique code word stored in ROM and creates a 10-bit 
identifying signal using two successive cycles of the driver chip. 
The clock causes the signals to occur every 15 seconds, unless 
preempted by pressing the button or delayed by the light- 
sensitive resistor. Sensors (above right) pick up these signals 


Sensor 


Four-wire 


Andy Hopper 


Olivetti Research Ltd 


year on a 
tiny lithi- 
um battery, thanks to stringent power-sav- 
ing design decisions, the most important of 
which was to make the badge's signaling 
period just once every 15 seconds. Con- 
sequently, you can't know a wearer's lo- 
cation with any finer granularity than 15 
seconds, but this is really not a problem 
unless your office is staffed by Olympic 
sprinters. 

If several badge wearcrs are in the same 
room and their badges all signal simulta- 
neously, the room's sensor can detect only 
one of them, and this unsatisfactory state 
would persist if the badges' periods were 
all exactly in sync. However, the low sig- 
naling rate means that the chances of any 
two badges firing simultaneously are only 
2 in 150, so for small groups, all should 
be detected within a reasonable time. The 
badges are deliberately built from low (10 
percent) tolerance components so that the 
chances of them having exactly the same 
frequency and thus staying in step for more 
than one 15-second period are very low. 

To further reduce power consumption, 
the Active Badge incorporates a light-sen- 
sitive resistor that decreases the signaling 


rate (i.e., increases the period beyond 15 
seconds) as the light level falls. When you 
take off your badge and place it in a dark 
pocket or desk drawer, signaling nearly 
ceases—and with it the power consump- 
tion, so that battery life is extended four- 
fold. Signals are still emitted occasionally 
so the "resting" badge can be found. 
ORL's designers rejected the option of 
an on/off switch, because many users 
would likely forget to turn on a manual 
switch and there wasn't enough space to 
incorporate an automatic tilt or acceler- 
ometer switch. In fully lighted rooms, the 
resistor has a small but random effect on 
the badge's signaling period, so moving 
between different lighting levels is a fur- 
ther protection against badges' acciden- 
tally falling into sync. Pressing the test 
button on the Active Badge forces it to 
transmit immediately, and system soft- 
ware may use this to implement a very 
primitive command interface. 


m À ` | The Telemetry Network 


| To track Active Badges as they move 
-] through a building, infrared sensors 
need to be placed in every room and 
corridor (preferably high on a wall or 
] ceiling) and connected by a telemetry 
network. In an ideal world, your regu- 
lar LAN would serve as this network; 
in practice, however, this doesn't work 
| well. For one thing, LANs seldom span 
` | a whole building, usually missing cor- 
| ridors, entrances, cafeterias, and so on. 
You may also want to follow Active 
Badges into buildings that have no LAN at 
all. More important still, adding the inter- 
face chips to, say, an Ethemet LAN would 
vastly inflate the price of the infrared sen- 
sor units. ORL's solution was to design a 
low-cost RS-232-based telemetry network 
that runs over ordinary telephone twisted- 
pair cabling, allowing any spare telephone 
wiring to be pressed into service. 

To cover a whole site, you can create 
several separate badge networks, each con- 
nected to the RS-232 port of a LAN work- 
station that acts as its controller. Each of 
these badge networks can support up to 
128 infrared sensors. The badge network 
transport is a simple four-wire affair: Two 
wires carry power for the infrared sensors, 
one carries serial addressing information to 
select an individual sensor, and the fourth 
carries returned data. The network control 
software may simply poll all the sensors in 
turn and collect their badge sightings— 
not a highly time-critical task, since each 
sensor contains a FIFO (first-in/first-out) 
buffer that can hold up to 20 badge sight- 
ings. A sensible optimization is to have 
the controller software inspect sensors with 


.— SINCE OUR UPS COSTS LESS, 


LET'S FORGET ABOUT PRICE 
FOR A MINUTE... MAN 


BECAUSE WHEN THE 
POWER DIPS, ITS 
NOT WHAT YOU PAID 
FOR YOUR UPS 
THAT'S IMPORTANT, 
ITS WHAT IT DOES 


$0 LET'S TALK ABOUT 
FEATURES... 


` The MINUTEMAN ALLIANCE 
A500 keeps your network 


-ееееееевеееегеееггезвее 


common power problem. Our 
line-interactive technology 
continuously monitors and 
provides an automatic boost 
whenever power dips. This 
important feature prevents 
frequent battery usage, saving 
the battery for more severe 
power problems. 

Other important features 
that make the MINUTEMAN 
A500 stand out are a 500 VA 


| with grounding or other 


| LanMaster unattended 
safe from brownouts, the most | 


| further protect your net- 


| prices, the choice becomes even 


вгеевеесееевезвееевсесеегеео 


| MAKE THE COMPARISON YOURSELF 


rating, extensive status 
indicators and a Test 
button so you can 
confirm that the UPS is 
doing its job. A Site 
Wiring Fault Indicator is 
included to let you know 
if there is a problem 


Minuteman APC 
A500 BK600 


ce | 


‘Simulated! | 
Sinewave 
YES 
4-LED's | 


- 


Tripp Lite | 
Omni 500 


Model 


on-site electrical wiring | 
problems that could be 
catastrophic. 

The Alliance A500 is 
compatible with 
MINUTEMAN's 


shutdown software for 
all operating systems to 


work, even when you're 
not there. 

If all UPSs were priced 
the same, the choice 
would be easy based | 
only on features. But | 
when you compare | 


Product and compony names mentioned herein may be 


Y^ Ж Irodemorks or tegistered trodemorks of their respective companies 
more obvious. 


We don't believe you'll pay 
25% more for a product that 
gives you less. Call our POWER 
HOTLINE now and find out how 
to get more UPS for less. 


UNINTERRUPTIBLE POWER SUPPLIES 


1-800-238-7272 


Minuteman's product line includes UPSs and 
Voltage Regulators ranging from 300VA to 10 KVA. 
International models ure available. 
1455 LeMay Drive 
Carrollton, Texas 75007 
214/446-7363 Voice 
214/446-9011 Fax 
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DOS 6-99%6 DOS 6 


bs a free memory manager may not be a bargain—especially if 
it can't give you all the memory you need. 


Introducing QEMM 7 
The Memory Hanapi Worth Paying For 


The newest version of the Quarterdeck Expanded Memory Manager 
(ОЕММ) version 7 once again is extremely innovative in using the 
critical area between 640K and 1024K. It finds space for more TSRs 
and drivers in this area than anyone thought possible. It optimizes this 
area, taking into account the many drivers that need more memory at 
start-up than when running; instantly calculating millions of possible 
memory configurations to find still more memory for your programs 
to use. And it treats the rest of memory as a giant pool to instantly 
fulfill the needs of all of your programs—whether they use extended 
or expanded memory. Whether your PC has 1 megabyte or 16 you can 
benefit from new QEMM 7 


Instant Riches 


What does more memory mean in a practical sense? It means that 
your DOS and MS Windows programs run pem 
faster smoother and more reliably. It means «== 
you can continue to add valuable utilities Ж = 
drivers, TSRs and new capabilities to your БЕ 
PC. Whether its workhorse drivers like € mu 
LAN utilities and fax drivers; productivity- ҸӘ | 
enhancers like disk caches and disk compressors in 

or fun and exciting capabilities like sound boards, CD ROM — 
graphics tablets etc. The better your memory is managed, the more 
versatility and flexibility your PC has. QEMM 7 lets you have it all 
without fear of ‘out of memory’ messages or crashes. 


ШЕШІ 


ІШ 
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We tested DOS 6 with and without MemMaker and with QEMM 6 and our new QEMM 
7 runs away from all of them. See details of test conditions listed below. 


DOS 6 Giveth; DOS 6 Taketh Away 


The best feature of new DOS 6 is the stable of utilities it includes. 
Trouble is they all eat up memory. DoubleSpace file compression 
needs 43K, Vsafe anti-virus needs 745K, Smartdrv disk cache needs 
28K and even Undelete takes 10-14K as a resident — 
program. Using Microsofts free memory utility, 
MemMaker, you could easily end up with a net loss 
of available ‘conventional’ memory in DOS 6. 


. New QEMM 7 takes the best of the new DOS 6 
features into account, finding ways to give you more 
free memory for your program while taking full 
advantage of DOS 6. One new QEMM 7 feature, 
DOS-Up moves the DOS 6 kernel, its data and 
resources to memory above 640K (this feature also 
works with DOS 3-5) freeing 770K. Another new 
QEMM 7 feature, Stealth DoubleSpace, frees 40K of 
the memory addresses used by DoubleSpace and 
makes them available for other drivers and TSRs. 
Both features ensure that the all-important memory 
below 640K is free for your programs. And QEMM 75 seemingly 
small feature of supporting multiple configurations gives you the flex- 
ibility and ease of setup that you expect. (MemMaker doesn't work 
well with this important DOS 6 feature) Thats why it makes more 
sense than ever to put your money on the best memory manager. 


Page Frame: the Key to Your Future 


Theres been а lot of talk about our patent-pending Stealth technology. 
Jealous talk, mostly. Because nobody else can touch its performance. 
Our Stealth ROM feature, pioneered іп QEMM 6 frees 48-П5К of 
ROM addresses for use by TSRs and drivers. Our Stealth DoubleSpace 
feature, described above, frees another 40K. And as you might imag- 
ine, theres more to come. 
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600K 


Prior versions of QEMM won just about 
every competition in sight, as well as 
remaining the £1 best-selling memory 
manager 5 years straight. 


64K reserved area above 640K called | * Tuned for MS Windows 
the page frame. Besides being used | | * Мен ау to use Vidram inside 
by Stealth, the page frame is used |. DPMI Host 
by Lotus 1-2-3 12.x for larger * Pentium Support 
~ spreadsheets and WordPerfect 5x | * Laptop suspend/resume support 
for larger documents, DESQview for |, Po/2 miero channel adapters 
multitasking, Novell Netware IBM |, = Ж ici for power users 
LAN Server and DECnet for reduc- | • 32-bitarchitecture for speed 
ing the network driver memory foot- | Enhanced compatibility in response 
print, plus games like Wing of users: 
Commander, Car and Driver, Ultima bere adap RAM tu ral 
Underworld II, Wolfenstein and ons и j 
others for fast action. e DMA access into 
TRE PC/COMPOTING You sacrifice all this 
| when you turn off the iiti 
page frame (which 


other memory managers do to maximize available 
memory above 640K). 15 this use of the page frame by 
Stealth that lets you set up your PC with a mouse, 

CD ROM, sound board, a network such as Novell 
NetWare, reserve 8-24K of extra memory for optimal 
MS Windows performance, use all of DOS 65 
memory-hungry utilities and still have more than 
630K available for your programs. (Compared to DOS 
65 527K available in the same configuration, after 
using MemMaker). 


Ensier 10 use for Novices 


` More Power for Experts; More Memory for All 


Our seventh-generation thoroughbred QEMM has improved ease-of- 
use, with Express Install and Help features. And for power users, 
Advanced Install and editable parameters and troubleshooting hints. 
And QEMM 7 comes with Manifest, the award-winning memory 
analyzer—enhanced for more flexibility with Pentium testing, laptop 
battery reporting, network analysis and editable configuration files. 
The new and ever more exciting capabilities coming to your PC 
will all compete for memory with your favorite applications, TSRs 
and drivers. And that makes QEMM 7 the front runner in your efforts 
to get get the best performance out of your PC today—and tomorrow. 


Quarterdeck Office Systems, 150 


Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219 


Quarterdeck International Ltd, В.М. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380 
EMM Users: upgrades are available from dealers. 


You can also buy direct from Quarterdeck. Call (800) 354-3222 ext. 1D7 and ask about our special Game Pack offer with your upgrade! 


How we got the chart numbers CPU—186/53 ALR Power/ business VEISA madune equipped with 15 megs of RAM and пла MS-DOS 6. Comparisons were done using the following memory ers QEMM 7, QEMM R42, MS-DOS 6 MemMaker. In addition to the driver (or drivers) 
тырс tor ain in the CONFIGSYS file SETVEREXE HIGH, FILES. BUFFERS- 10, 5 ACES 0) 


required by cach memory manager, the following drivers, DOS resouroes and pro v were loaded Mnparisons: 
— — " AUTOEXEC.BAT Fit VEA FE. MSCDEX, po it 


LETE. LSL COM, МЕЗИ СОМ, IPXODI, 
Quarterdeck Office Systems. Trademarks 


[05 , MYSOUNLESYS, SNDBKIZSYS, SUCD.SYS, DOS SHELL-statement, n the 


CUM, NETX OK EMSNETX, MOUSE.COM, SMARTDRV.COM, PRISCCAPCOM. 
are property of their respective owners. 
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Badge and Sensor Network 


Infrared | 
sensor 


Workstation 


Ethernet 


The badge telemetry network employs a simple four-wire, twisted-pair cabling medium and 
connects to a standard RS-232 port. Each workstation can control up to 128 infrared sensor units. 


a history of many sightings more often 
than those that show less activity. 

The controller software time-stamps the 
badge IDs returned by the sensors and then 
stores them as records in the form (badge 
ID, location, time]. These records are kept 
in queues (one for each badge) in time- 
stamp order and get discarded after some 
maximum period—perhaps 5 minutes— 
to avoid overflow. 

The next-higher layer of the network 
software inspects these queues and com- 
presses the information by registering only 
the changes of location of each badge; it 
makes this information available to other 
workstations via whatever mechanism the 
LAN supports. A final visualization layer 
will display the location information, per- 
haps as a simple text-based list of person- 
nel or maybe as a sophisticated graphical 
map of the buildings with moving icons. 


An Experimental Installation 

ORL's own experimental Active Badge 
installation at Cambridge now employs 
more than 100 badges with over 200 sen- 
sors in five networks spanning several ge- 
ographical sites and three organizations 
(including DEC and the University Com- 
puter Lab). The sites can exchange location 
information via private WANs (wide-area 
networks) or even by a public network like 
the Internet. Badge wearers at a site can 
choose whether to make their whereabouts 

known to the other sites. 

' If you're starting a meeting and don't 
wish to be disturbed, you can press the test 
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button on your badge twice to display a 
"busy" message on the location display. 
This busy flag persists until you change 
location. If you simply want to disappear 
for a while, you take off your badge and 
put it in a pocket or desk drawer. 
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The Unix software running on the ORL 
workstations provides five badge-related 
commands: Find returns the current lo- 
cation of a named badge and the full list of 
its locations during the last 5 minutes; 
With locates a named badge and a list of 
all other badges in the same location; 
Look gives information about the other 
badges in the area; Not ify generates an 
audible alarm when a named badge is next 
sighted; and History generates a report 
of the movements of a named badge for 
the last hour. 


Authentication, PiCOs, and the Future 
The simple transmit-only Active Badge 
just described is highly effective, and over 
1000 have been manufactured to date. 
Nevertheless, ORL has moved on to de- 
velop a more powerful badge with two- 
way communications, called the Authen- 
ticated Badge, which can act as a pager 
and a security device as well as a locator. 

The Authenticated Badge contains two 
buttons and an audible beeper and can re- 
ceive infrared "challenge" signals that 
check the badge's identity. You can, for 
example, use Authenticated Badges to au- 
tomatically open doors to secure areas or 
automatically log onto a workstation by 
mere proximity. 

The authentication check employs a type 
of public-key encryption, where the badge 
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This workstation screen shows typical location information from ORL's Cambridge badge 
network. All the fields except the first Name column are dynamically updated at 15-second intervals. 
The Telephone column shows the nearest extension for people in the main ORL building, while for 
people at remote sites (e.g., University Computer Lab on line 8), it gives the full external telephone 
number. The Position column identifies the location by room number and initials of the occupant. 
The Seen column indicates whether an attempt to reach a person at his or her current location is 
likely to be successful; the software marks a person as Static after five sightings (about 75 seconds) 
at the same location, while people with fewer sightings are marked as Moving. If 3 minutes pass with 
no sighting,-this field displays the interval since the last sighting, and after an hour it changes to an 
absolute time of last sighting (e.g., 12:30). After a full day with no sighting, the display changes to, 
for example, Yesterday or Friday. The last column, Status, can display an informative message 


entered by the user, such as Away in Italy. 
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e wasn't famous. He with only 13 orders he set But he didn't know developers use Sentinel from 
didn't drive a fancy car, out to see what happened. what to call it. He thought Rainbow. Why? They are 
but dressed in his favorite As he drove across the of naming it after an exotic simply the most effective, 
Comdex T-shirt and faded ' country and | place he visited їп his travels. | reliable and easy to implement 
blue jeans, he set out to flew around | Madagascar was a bit too keys on the market. 
change the course of the the world he | long, though. Learn more about securing 
computer software industry. discovered everyone “Name it after you, A" ey wr your software 
Quite a task for a lonely knew about his program. Don!", urged his peers.) I" and how keys 
software developer. Everyone had it too. So he did. Soon provide developers 
Sitting in front of his The Global Marketplace everyone was calling with extra value. 
"929 computer, | Erom Paris to Pra gue, his the key a dongle, Call for a free copy 
drinking irati alter Don Gall — of "The Sentinel 
program was everywhere in : 
pots of Bicone, When Bron nthe the lonely software Guide to Securing 
» Coffee ч Б developer who did Software.” And see 
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It took time. Years in fact. effe aid ear | industry with Sentinel 
But he did it. He wrote the акта Boston security solutions, Evaluation Kit. 
most powerful computer eaten тей „Ж. Rainbow Technologies Order one for 
program in the world. Now пй Ge бүрін 2 has changed the face of | YOW DOS, 0S/2, Windows, 
сате the hard part. Selling it. | Lack to the drawin о P hardware keys. They work Macintosh or UNIX based 
The Most Powerful board. This time he | with multiple applications, jarr OR om 
would reall are programmable and 
Program in the World Y Р ou need a dongle, you need 
. change the face of ' network versions control Y | pie, Y 
Determined to make those ; Sentinel —the only dongle 
long years pay off, he called | the software industry. | QUEUE WOES CUNT Don Gall would use 
on every distributor, VAR and He would develop a device us е Re transparent 
dealer іл the world. He drove | that would prevent | nas саграе 
from Beantown to San Diego. unauthorized distribution of Sentinel Family CALL 
Flew from Dublin to Borneo. | Software programs. from Rainbow 800/ 852-8569 
Everyone loved the program. Call It What You Like Truth is, more and more FOR YOUR FREE GUIDE 
So he sold a few. Only He developed a hardware developers are using keys. ананы ыы 
а few. key. His peers applauded his And the Sentinel Family is ac a "ED m. 
Back in Boston he efforts. Finally, a solid solution | the most widely used in the 
waited. After a long year for revenue protection. world. In fact, over 6,000 Securing the future of software 


Some call it a dongle. Those who know, call it Sentinel. 
(CRAINBOW 


TECHNOLOGIES 


9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 m 714/ 454-2100 а fax 714/ 454-8557 
International offices are located in the United Kingdom, Germany and France. 
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returns a response signal formed by com- 
bining a secret password with the chal- 
lenge, using a one-way or trapdoor func- 
tion. The controller then compares the 
badge's actual response with a calculated 
one to verify that the badge is authentic. 

This mechanism can prevent bogus ac- 
cess attempts using counterfeited badges or 
recordings of real badges (thanks to the 
random nature of the challenges). It could, 
of course, be fooled by a stolen badge. To 
secure against that, you need to add a per- 
sonal ID number (PIN) that the wearer re- 
members—as with bank cards. However, 
that requires the wearer to perform a pos- 
itive action (typing in the PIN), which de- 
stroys much of the charm. 

The challenge/response exchange con- 
sumes more power than is needed for the 
simple transmit-only Active Badge. There- 
fore, to save power, the Authenticated 
Badge listens for challenges for only a 
brief period, just after sending its location 
beacon signal. To allow it to respond at 
other times, the badge contains, in addi- 
tion to its infrared transmitters and re- 
ceivers, a passive radio sensor sensitive to 
frequencies around 150 kHz. Small, low- 
power radio transmitters, which produce a 
field that extends only a few feet, are at- 


tached to security areas like doors or work- 
stations. À badge that enters such a field is 
activated and becomes receptive to chal- 
lenges. 

The badge network controller can also 
distinguish whether a badge button is be- 
ing pressed inside or outside such a radio 
field—that is, whether the wearer is di- 
recting the button press at the field-guard- 
ed device or merely at the room sensor, 
which opens up an extra level of signal- 
ing complexity. To cope with this extra 
sophistication, the Authenticated Badge 
contains an cmbedded microprocessor that 
allows its behavior to be customized. 

ORL is using authenticated badges to 
create highly futuristic Active Office sce- 
narios in which telephone calls automati- 
cally follow you around the building. 
When a visitor arrives in reception or E- 
mail arrives, your badge might beep once 
to tell you to walk to the nearest free work- 
station, which will display the necessary 
information automatically. You can write 
simple scripts that control the details of 
the interaction—for example, in what cir- 
cumstances you do not want to be dis- 
turbed, or how many beeps to use for var- 
ious events. 

Active Badges are just the first mem- 


bers of a family of planned devices that 
ORL calls PiCOs (Portable Interactive 
Computing Objects). Another PiCO that 
already exists is Olivetti's Smart Tag, 
which is just a cut-down transmit-only 
badge without a button. You can stick 
Smart Tags onto office equipment such as 
workstations, printers, or photocopiers, 
making these resources visible to the badge 
network and the software. For example, 
you might have an incoming fax automat- 
ically print out on the laser printer near- 
est to your current location. 

ORL describes futurc minipad or tablet 
PiCOs with built-in LCDs that begin to 
look like what everyone else is calling a 
PDA (personal digital assistant), Alan Kay 
called a Dynabook, and Captain Kirk 
called a Communicator. In essence, Pi- 
COs are computers that know who you 
are, where you are, and what services are 
nearby to assist you. You may find this 
prospect beguiling or alarming, according 
to your temperament. My own view is that 
so long as they stick to passing informa- 
tion, they're fine, but I'd worry if they ever 
became able to throw things. W 


Dick Pountain is a BYTE contributing editor based 
in London. You can reach him via BIX as "dickp." 
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Product 020 | 
150MB Insider IDE Drive and Disk NEW 
150MB Insider Drive and Disk 


SOMB Insider Drive and Disk 
90MB Transportable Drive ant 


| $799 
and Disk $949 


Iomega's just been tagged the new 
low price leader for removable stor- 
age. We've cut prices permanentl 
on the most reliable storage devices 


around—including the high-perfor- 


MB In $1099 
150МВ Transportable Drive and Disk $1225 


All Bernoulli" products up to 


New SRP Ро = — 
$589 Single 150MB Disk (in 5-Pack) | 
$599 Single 105MB Disk | 
$699 Single 90MB Disk (in 5-Pack) 
$499 Single 65MB Disk 
$599 Single 35MB Disk 


Old SAP 
$159 
$169 
N/A 
$129 
$79 


mance MultiDisk™ 150 Drive* See 
your dealer or call 1-800-695-4028. 


IOMEGA 


«Тһе Bernoulli MultiDisk 150 Drive can use 150. 106. 90, 65 and 35MB disks interchangeably. ©1993 lomega Corp. The lomega Logo and Bernoulli are registered 
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INTRODUCING THE 
“No bozo, PCI bus 


Pentium PC” 


DELL DIMENSION XPS. 


ШИЛ. PCI Chipset 


PCI Bus 
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DELL DIMENSION XPS P60. 
PCs DESIGNED FOR THE HIGH 


PERFORMANCE USER. 


Imagine trying to pawn off a Pentium™ machine with a bus designed 
for a 286 antique! Well, that's not the case with the Dell Dimension™ 
XPS. These race horses feature the newest in I/O technology: the 
PCI bus. Capable of sustaining I20MBps as opposed to 16 with 
ISA, these PCI systems take full advantage of your Pentium CPU. 
Delivering maximum performance from even the most graphic- 
intensive Windows™ applications. 


Our virtual screen technology is like having two monitors in one. 
Create a spreadsheet the size of the federal deficit. Run PageMaker and 
Excel side-by-side. Use your monitor as a viewfinder and pan across 
to the place you want to be. You can upgrade to this 2048 x 1024 virtual 
screen simply by adding IMB VRAM and 1MB DRAM to your 


#9 Display Adapter. 


Our double-spin, multi-session CD ROM lets you have your photo CD 
printed on up to four different times, for a total of 100 color photographs. 
Access time is a blistering 300KB per second. And the tray is an elegant, 

push-button automatic load. Your Dimension XPS System also comes 
with a special edition of Aldus PhotoStyler so you can manipulate images 
and display Kodak Photo CDs. 


intel, 


pentium: 


Truly power hungry? Satisfaction is here. The new Dell Dimension XPS 
P60V with a 6GOMHz Pentium processor. It delivers nearly twice the 
performance of the i486™ DX2 66MHz processor! And thanks to the 
redesigned floating-point unit, the Pentium delivers up to five times the 
performance of the i486-66 CPU in math intensive applications.” 


Whistle while you work. Or tap your foot. Or sing along. Our audio 
center CD ROM software lets you play disc jockey while you carry on 
with the important work of the day. 


DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 


$2,099 


Business Lease‘: $111/MO. 
* 8MB RAM * 64MB Max RAM * 420MB Hard 
Drive * 256KB External Cache * 5 Expansion Slots 
Available (3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared) 
e PCI #9GXE Video Accelerator Card with Video 
Control Panel Software * 1MB Video RAM 
e UltraScan™ 14C Monitor (14 1024 x 768, . 28mm, 
NI) * One Diskette Drive (3.5") * Spacesaver Key- 
board * Multi-Session, Double-Spin CD ROM Drive 
е MS-DOS? 6.0/Microsoft* Windows 3.1/ Mouse 


DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 


$3,599 


Business Lease: $130/MO. 
* 16MB RAM * 64MB Max RAM * 528MB Hard 
Drive * 256KB External Cache * 5 Expansion Slots 
Available (3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared) 
e PCI «9GXE Video Accelerator Card with Video 
Control Panel Software е 1MB Video RAM 
e UjeraScan 15FS Monitor (15° 1024 x 768, .28mm, 
NI) е One Diskette Drive (3.5”) © Spacesaver 
Keyboard * Multi-Session, Double-Spin CD ROM 
Drive е MS-DOS 6.0/Microsoft Windows 3.1/Mouse 


DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 


$3,999 


Business Lease: $144/MO. 
* 16MB RAM * 64MB Max RAM * 528MB Hard 
Drive * 256KB External Cache * 5 Expansion Slots 
Available (3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared) 
е PCI #9GXE Video Accelerator Card with Video 
Control Panel Software е IMB Video RAM 
e UltraScan 17FS Monitor (177 1280 x 1024, .26mm 
Stripe Pitch, NI) * One Diskette Drive (3.5") 
е Spacesaver Keyboard е Multi-Session, Double-Spin 
CD ROM Drive * MS-DOS 6.0/Microsoft Windows 


3.1/Mouse 


TO ORDER, CALL 


900-451-0209 


HOURS: MON-FRI ZAM-9PM CT SAT 10AM-6PM CT SUN 12PM-SPM СТ 
IN CANADA? CALL 800-668-3021. PLEASE REFERENCE #11 EAT 


*Source: Intel Technology Brief, Pentium processor. *Prices valid in U.S. only. Some products and promotions not available in Canada. Business leasing arranged by Leasing Group, Inc. The 
Intel Inside logo is a registered trademark and i486 and Pentium are trademarks of Intel Corporation. MS-DOS and Microsoft are registered trademarks and Windows is a trademark of Microsoft 
Corporation. Dell disclaims proprietary interest in the marks and names of others, © 1993 Dell Computer Corporation. All rights reserved. 
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“Га rather stick needles in my eyes 
than talk to one of those techno- 
wannabees who think a bus is some 
form of public transportation” 


HIGH PERFORMANCE DELL 
DIMENSION AND DELL DIMENSION 
XPS SYSTEMS. 
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When you call to order a Dell 
Dimension" XPS system, you'll reach 
someone who speaks your language. 
Someone who knows Pentium; PCI, VL, 
and you. Someone who will help you 
choose a system that's totally optimized for 
your individual needs - with guaranteed 
compatiblity between all components. 
And should you require help in the future, 
our technical support hotline is open 
twenty-four hours a day, seven days a 
week. We'll respond to 

your call in fwe minutes 
or less. Guaranteed: 
And if we can't solve 
your problem over the 
phone, we'll send someone 
to service your machine by the next- 
business-day. That's guaranteed too. So 
don't waste your time trying to explain 
yourself to someone who thinks you're 
speaking a foreign language. Call Dell. 
And get a great price on exactly the 
system уои want. From someone who 
knows what you're talking about. 


DELL DIMENSION XPS. 


PCs DESIGNED FOR THE HIGH 
PERFORMANCE USER. 


DELL DIMENSION 425SV 
i486 SX 25MHz SYSTEM 


$1,399 


Викіпсза Lease’: $52/MO. 


* 4MB RAM * 64MB Max RAM * 270MB 
Hard Drive * Upgradeable to Pentium 
Overdrive" * 5 16-Bir [SA Expansion Slots 
Available, 2 on VL-BUS™ e Accelerated 
Local Bus Video * 512KB Video RAM 

e UltraScan" 14C Monitor (147 1024 x 
168, 28mm, NI) * One Diskette Drive 
(3.5") е Spacesaver Keyboard е MS-DOS" 
6.0/ Microsoft" Windows™ 3.1/Mouse 


DELL DIMENSION 433V 
i486 DX 33MHz SYSTEM 


$1,799 


Business Lease: $67/MO. 


* 4MB RAM * 64MB Max RAM * 270MB 
Hard Drive * Upgradeable to Pentium 
Overdrive * 5 16-Bit ISA Expansion Slots 
Available, 2 on VL-BUS * Accelerated 
Local Bus Video * 512KB Video RAM 

* UltraScan 14C Monitor (147 1024 x 768, 
„28mm, МІ) • One Diskette Drive (3.5") 
е Spacesaver Keyboard е MS-DOS 6.0/ 
Microsoft Windows 3.1/Mouse 


DELL DIMENSION 466V 
i486 DX2 66MHz SYSTEM 


$1,999 


Business Lease: $74/MO. 


* 4MB RAM * 64MB Max RAM * 270MB 
Hard Drive * Upgradeable to Pentium 
Overdrive * 5 16-Bit ISA Expansion Slots 
Available, 2 on VL-BUS * Accelerated 
Local Bus Video * 512KB Video RAM 

e UltraScan 14C Monitor (147 1024 x 768, 
.28mm, МІ) * One Diskette Drive (3,57) 
e Spacesaver Keyboard © MS-DOS 6.0/ 
Microsoft Windows 3.1/Mouse 


DELL DIMENSION XPS 450V 
i486 DX2 5ОМН: SYSTEM 


$2,499 


Business Lease: $92/MO. 


ә BMB RAM е» 64MB Max RAM 

ә 528MB Hard Drive * 128KB External 
Cache * Upgradeable to Pentium 
Overdrive * 5 16-Bit ISA Expansion Slots 
Available, 1 on VL-BUS ® VL «9GXE 
Video Accelerator Card with Video 
Control Panel Software 9 1MB Video 
RAM e UltraScan 15FS Monitor (15° 
1024 x 768, .28mm, Nl) * One Diskette 
Drive (3.5") * Multi-Session, Double- 
Spin CD ROM Drive е MS-DOS 
6.0/Microsoft Windows 3.1 /Mouse 


DELL DIMENSION XPS 466V 
i486 DX2 66MHz SYSTEM 


$2,699 


Business Lease: $100/MO. 


* 8MB RAM * 64MB Max RAM е 528MB 
Hard Drive * 256KB External Cache 

* Upgradeable to Pentium Overdrive 

e 6 16-Bit ISA Expansion Slots Available, 
1 on VL-BUS * VL #9GXE Video 
Accelerator Card with Video Control 
Panel Software 9 ІМВ Video RAM 

* UltraScan 15FS Monitor (157 1024 x 
168, .28mm, NI) * One Diskette Drive 
(3.5") е Spacesaver Keyboard • MS-DOS 
6.0/ Microsoft Windows 3.1/Mouse 


DELL DIMENSION XPS 466V 
i486 DX2 66MHz SYSTEM 


$2,099 


Business Lease: $111/MO. 


e IOMBRAM * 64MB Max RAM • 450MB 
Hard Drive © 256KB External Cache 

* Upgradeable to Pentium Overdrive * 5 
16-Bir ISA Expansion Slots Available, 1 on 
VL-BUS e VL #9GXE Video Accelerator 
Card with Video Control Panel Software 

е IMB Video RAM * UltraScan 15FS 
Monitor (15; 1024 x 768, .28mm, NI) 

e One Diskette Drive (3.5") ә Spacesaver 
Keyboard * Multi-Session, Double-Spin 
CD ROM Drive * MS-DOS 6.0/ Microsoft 
Windows 3.1/Mouse 


DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 


$3,999 


Business Lease: $144/MO. 


e J6MB RAM * 64MB Max RAM 
528MB Hard Drive * 256KB External 
Cache * 5 Expansion Slots Available 

(3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared) 
e PC] 29GXE Video Accelerator Card 
with Video Control Panel Software 

e IMB Video RAM * UltraScan 17Е5 
Monitor (177 1280 x 1024, .26mm Stripe 
Pitch, NI) * One Diskette Drive (3.5") 
* Multi-Session, Double-Spin CD ROM 
Drive 9 MS-DOS 6.0/ Microsoft Windows 
3. Mouse 


TOY BOX 
SOUND UPGRADE: $199 
• Soundblaster 16 
* Peavey 220 Stereo Speakers 
MULTIMEDIA UPGRADE: $398 
е Soundblaster 16 • Peavey 220 Stereo 


Speakers е Multi-Session, Double-Spin 
CD ROM Drive © Microsoft Home 
Sampler Software 
US ROBOTICS 14.4 DATA/FAX MODEM: $179 


VIPER VIDEO CARD: $199 
(60 Million WINMARKS! - Avulluble Only 
On Dimension XPS) 


DOLL 


TO ORDER, CALL 


800-388-1510 


HOURS: MON-FRI 7AM-9PM СТ SAT IOAM-6PM CT SUN 12РМ-5РМ СТ 
IN CANADA? САЦ 800-668-3021. PLEASE REFERENCE #11EAU 


write Dell USA LP., 9505 Arboretum Blod., Austin, TX 78759-7299. Attention Dimension Guarantees. Performance measured by running WinBench Version 3.11 at 1024 x 768, 256 colors using Viper Video Driver 
Pentium and Overdrive are trademarks of Intel Corporation. MS-DOS and Microsoft are registered trademarks ат} Windows is a trademark of Microsoft Corporation. VL-Bus is a trademark of Video Electronics Standards 


The four key issues of creating a wide-area network are bandwidth 


availability, protocol conflicts, management, and the effect on 


corporate culture. WAN pioneers say solutions exist, but they are 


riddled with compromises and don't come easily. 


BEN SMITH AND JON UDELL 


o compete in a national or global business, you 
have to move information over WANs (wide- 
area networks). Unfortunately, the LANs where 
users create and consume that information con- 
nect uneasily to the WANS that circulate it 
throughout far-flung enterprises. Where the two 
modes of networking collide—in an unstable 
fault zone of new technologies, products, and 
services— pioneers navigate painfully. 

We asked consultants, integrators, and net- 
work managers about the problems that keep them 
awake at night. They highlighted four key issues: 
bandwidth, protocols, management, and cultures. 

WAN bandwidth rents by the yard and eats up the lion's 
share of the WAN manager's budget. The Holy Grail of 
wide-area networking, therefore, is a flexible data 
pipe that stretches and shrinks on demand. Packet- 
switched, circuit-switched, and leased-line ser- 
vices all claim to offer this flexibility, but they 
deliver it in ways that may or may not suit 
your requirements. In any case, pipes can ex- 
pand only so far. Applications built for cost-free LANs adapt 
poorly to costly WANs. Throwing bandwidth at a problem may 
provide temporary relief, but there's no substitute for smarter 
applications that treat bandwidth like the precious resource it is. 

Protocols running on today's heterogeneous LANS typically in- 


вв BY TE DECEMBER 1993 


clude IPX, TCP/IP, SNA (Systems Network Architecture), Net- 
BEUI, and AppleTalk. Juggling mixtures of these on Windows 
and Mac workstations gives LAN managers enough headaches. 
WAN managers suffer worse headaches when these protocols 
clog long-haul lines or, as with SNA and NetBEUI, require pro- 
prietary routing techniques. 

If you decide that you must merge your 
legacy SNA network with a routed LAN in- 
ternetwork, you'll wrestle with some of these 
issues; if you embrace client/server technol- 
ogy, you'll wrestle with others. Fewer protocols 
make for cleaner networks, but, although consolida- 
tion may be an option, reality often dictates a messy 
proliferation. 

Management woes pervade wide-area networking at 
all levels. Here, the still-unattainable Holy Grail is 
the central console from which the manager can 
monitor and, more important, control the myr- 
iad devices, pipes, and programs that make 
up an enterprise network. Even just naming 
everything uniquely presents a formidable 


challenge. 

The cultures of the LAN and the WAN differ radically. LANs 
often appear spontaneously and grow haphazardly, along with 
the collaborative workgroups they serve. WANs, like the orga- 
nizations whose structure they reflect, arise deliberately and 
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different transmission methods, from dedicated modem lines to satellite links. 


evolve in a measured, conservative way. 
LAN people mock the hulking hosts of- 
ten enshrined at the center of the WAN, 
and WAN people jeer at the Windows PCs 
attached to LANs. It’s not just mudsling- 
ing. Real technical deficiencies on both 
sides fuel the culture clash. 

We found that organizations experience 
these issues and work through them (or 
around them) in very different ways. At 
CIGNA, where hundreds of NetWare 
LANs funnel IBM 3270 terminal-emula- 
tion traffic through an otherwise conven- 
tional SNA network, the conversion to a 
routed TCP/IP internetwork dominates the 
agenda. For Texas Instruments, whose 
sprawling WAN connecting 100,000 Ether- 
net devices grew up quite independently of 
the legacy SNA network, the priority is 
total interconnection of all LAN-attached 
devices. 

At McGraw-Hill, loosely federated busi- 
ness units chart their own WAN destinies. 
Why not mandate a hierarchical scheme 
like CIGNA’s or a fully distributed one 
like TI’s? “While it's technically feasible 
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to interconnect all our units,” says Robert 
Alpaugh, McGraw-Hill’s vice president 
of network services, “there are no signifi- 
cant overlapping topologies, and it 
wouldn’t be cost-effective.” That piece of 
common sense is all too easy to overlook. 
No technological imperative determines 
how to link LANs or even whether to do 
so. A network exists solely to meet the in- 
formation requirements that a particular 
business model dictates. 


. BANDWIDTH. 


Stepping Up to Frame Relay 

Last year, U.S. Generating, a power-plant 
developer owned jointly by Bechtel and 
Pacific Gas and Electric, forged its first 
WAN link. Microcom routers on either 
end of a leased 56-Kbps digital circuit sent 
IPX traffic between the company's Bethes- 
da, Maryland, headquarters and a satellite 
office in San Francisco. 
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A year later, with E-mail, file transfer, 
and database applications straining the 
link's capacity, U.S. Generating is prepar- 
ing to convert to a public frame-relay ser- 
vice. Unlike a terminal-to-host link that 
carries predictably regular flows of screen- 
oriented data, a LAN-to-LAN link expe- 
riences bursts of traffic as files, E-mail at- 
tachments, and sets of database records 
travel the circuit. À leased line with the 
capacity to handle these bursts solves the 
problem expensively and wastefully, be- 
cause the circuit idles most of the time. 
Hence the need for bandwidth on demand. 

Does a packet-switched service like 
frame relay (a descendant of X.25) really 
deliver bandwidth on demand? Yes and 
no. U.S. Generating plans to contract with 
a frame-relay vendor for a CIR (committed 
information rate) of 256 Kbps, and it ex- 
pects that traffic may burst at times to 384 
Kbps. While frame-relay vendors (e.g., 
AT&T, Sprint, MCI, and WilTel) can typ- 
ically handle bursts, there's no guaranteed 
delivery once you exceed the CIR. 

Moreover, to get that 384-Kbps port 


speed on a CIR of 256 Kbps, notes 
Michael McParland, telecommunications 
manager at U.S. Generating, “We’re going 
to need T] [1.544-Mbps] access to the car- 
rier's POP [point of presence]." The ex- 
tra short-haul bandwidth will initially re- 
main idle. With a T1-capable WAN access 
card in the Bethesda router, however, ex- 
panding the data transfer rate for that site 
will require no hardware or software 
changes— just a call to the carrier to boost 
the CIR (and the monthly bill). 

Bandwidth on demand means different 
things to different people. Frame relay's 
claim to offer bandwidth-on-demand ser- 
vice rests neither on its modest burst ca- 
pability nor on its expandable CIR. Frame- 
relay circuits, like X.25 circuits, are 
statistically multiplexed. That means a 
communicating device isn't restricted to 
a subset of the channel's capacity, as is 
true when a TDM (time-division multi- 
plexer) splits a channel into fixed-width 
subchannels, but can instead contend for 
the full capacity of the channel. 

"Branch banks can typically afford no 
more than a 56-Kbps digital pipe," says 
Kevin Walsh, director of financial verti- 
cal marketing for data-communications 
equipment vendor Ascom Timeplex 
(Woodcliff Lake, NJ). “With a TDM, 
you'd have to carve off 9.6 Kbps for the 
ATM machine and another 9.6 Kbps for 
the teller controller, which means the LAN 
router can use only what's left over." 
Frame relay lets the router use the whole 
pipe if the legacy devices are idle, giving 
the LAN effective use of the full 56 Kbps. 

This feature of frame relay isn't an issue 
for U.S. Generating, however, because its 
Bethesda-to-San Francisco link is dedi- 
cated to LÀN traffic. In fact, if that were 
the only WAN link in the picture, the com- 
pany might consider another way to 
achieve accordion-like bandwidth. Cir- 
cuit-switched digital services (e.g., 
Switched 56 or ISDN) can also provide 
bandwidth on demand when coupled with 
inverse-multiplexing access equipment. 

In contrast to a leased-line service that 
permanently links two locations, circuit- 
switched digital lines work like voice 
lines—you dial, converse, and hang up. 
An inverse multiplexer can build a vari- 
able-width pipe out of a bank of Switched 
56 lines, recruiting and releasing lines on 
the fly in response to fluctuating demand 
for bandwidth. 

When an inverse multiplexer and a 
router cooperate, they can use digital dial- 
up services in an elegant way. Inverse mul- 
tiplexers from Ascend Communications 
(Alameda, CA), for example, can cooper- 
ate with Cisco routers. "If the router sees a 


packet destined to go off-LAN,” says Cur- 
tis Sanford, who is vice president of mar- 
keting for Ascend, "it consults a table that 
maps off-LAN destinations to phone num- 
bers, then sends that number to the multi- 
plexer, which dials and sets up, the initial 
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connection. Once the multiplexer is pass- 
ing traffic between LANs, it can monitor 
channel traffic and decide when to add or 
reduce bandwidth." 

While U.S. Generating might consider 
this kind of solution, its existing routers 


DECnet 


Connections between NetWare LANs and enterprise-wide networks have kept TCP/IP and IPX 
at the top of the heap in this survey of IS professionals. While the chart does not reflect direction of 
growth, analyst Janet Hyland at Forrester Research believes DECnet and NetBIOS are losing 
ground — because of unreliable performance across WANs. 


(Source: Forrester Research) 


Leased-line, point-to-point (e.g., fractional ТІ, TL/E1, or 
Т3): Links are permanently open pipes. Installing a 
physical link can take days, weeks, or even longer. 
Failure of a link between two end points is catastrophic 
unless there is a redundant end-to-end link. tf peer 
interaction among end points is a requirement, the 
number of links rapidly exceeds the number of end points 
as the network grows. 


Packet-switched (e.g., X.25 or frame relay]: Links from 
end points to the “cloud” (boundary of the packet- 


switching service) are usually open pipes. Within the 
cloud, connections among end points are usually PVCs 


{permanent virtual circuits). Configuring a new PYC, 
which requires no equipment changes, can take as little 
as a few hours. Redundant paths can exist among end 
points. For every-Lo-every connectivity, the number of 
links into the cloud does exceed the number of end polnts 
(һоугеүег, the number of PVCs must grow). 


Circult-switched, or digital dial-up (e.g., Switched 56 or 


ISON): Links form on demand and, for the duration of a 
dial-up session, behave as open pipes. Within a region of 


service, the cloud that defines the boundary of that 


service in principle Includes all end points. Establishing a 
link requires only a few seconds. Redundant paths exist 
among end points, Peer interaction among end points 
requires that the number of links grows beyond the 
number of end points. 
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Reducing Router Network Transmission Costs 


NICK LIPPIS AND 
JOHN MORENCY 


W^: a WAN (wide-area net- 
Work), transmission costs may 
account for as much as 80 percent of the 
total WAN budget. For users faced with 
the task of connecting a large number 
of geographically dispersed remote sites, 
reduction of transmission costs through 
efficient use of circuit capacity becomes 
a critical objective. 

À key trend in corporate networks to- 
day is that the routing function is mov- 
ing toward the fringes of the network. 
There, a new class of product called IAP 
(internet access processor) will link re- 
mote users into enterprise-wide corpo- 
rate networks. 

IAPS at remote sites will fan into new 
central-site IBWMs (Intelligent Band- 
width Managers), which are expected 
to provide higher transmission speeds, 
bandwidth-on-demand services, and pre- 
dictable switching latencies. You can 
expect IBWM announcements from 
StrataCom, Newbridge, Codex, and Cas- 
cade by January. 

Vendors such as 3Com, Proteon, 
Telebit, and Centrum have recently in- 
troduced IAPs priced in the $1500 to 
$6000 range. In addition to functioning 
as routers, these devices support off-site 
access for popular PC LAN protocols 
such as NetWare and AppleTalk. IAPs 
are appropriate for installation in cor- 
porate branch offices that serve from 
two to 20 employees. 

Deployment of IAPs will increase the 
pressure on network managers to mini- 
mize remote-branch connectivity costs, 
and this will require careful analysis of 
the relative efficiency of competing IAP 
products. 


Protocol Filtering 

The three best tools for reducing router 
network transmission costs are protocol 
filtering, packet compression, and blind 
packet forwarding. Currently available 
IAP products perform these three func- 
tions in quite different ways. 
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Three Ways to Optimize Bandwidth 
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Broadcast or 
multicast packet 


Blind 
packet 
forward 


WAN LAN 
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The three main approaches to squeezing the most out of expensive WAN bandwidth are: 

© Filter broadcast and multicast overhead traffic from entering the WAN. Ө Compress the size of 
packets before they are transported over the WAN, © Pass only those packets that do not possess 
a local network layer address (blind packet forwarding). 


One problem often encountered in to- 
day’s internetworks is unwanted broad- 
cast and multicast traffic from protocols 
that are used only infrequently. To deal 
with this problem, most router products 
(and an increasing number of LAP prod- 
ucts) are providing the means for the 
network manager to eliminate the origi- 
nation and reception of protocol traffic 
that has no direct benefit to a company. 

Some IAP products disable particu- 
lar broadcast and multicast addresses for 
a given protocol type; other products 
eliminate support for that protocol type 
altogether. In either case, the decrease 
in protocol overhead makes more ca- 
pacity available for end-user traffic. 


Packet Compression 

Technologies such as V.32bis have long 
used packet compression to maximize 
throughput over asynchronous links sup- 
porting Kermit, XMODEM, and YMO- 
DEM file transfers. However, many file 
transfers that depend on asynchronous 
protocols can be accomplished just as 
effectively over routing paths. 


What has been lacking is a widely 
implemented set of standards in the 
TCP/IP protocol stack to support this 
same functionality. This support can be 
implemented in either system-to-system 
protocols (e.g., TCP, IP, or UDP); 
router-to-router protocols such as RIP 
(Routing Information Protocol), OSPF 
(Open Shortest Path First), BGP ( Border 
Gateway Protocol), IGRP (Interior Gate- 
way Routing Protocol), or EGP (Exte- 
rior Gateway Protocol); or both. 

Until such standards are agreed upon, 
users whose networks are significantly 
burdened by remote file access and 
transfer may benefit from products that 
use proprietary compression algorithms. 

All compression schemes increase 
transmission throughput at the expense 
of router processor efficiency. However, 
constant breakthroughs in processor 
technology promise to make this less of 
a concern for users. 


Blind Packet Forwarding 
Blind packet forwarding reduces packet 
overhead by avoiding the exchange of 


broadcast or multicast messages. Con- 
ventional multiprotocol routers incur in- 
cremental protocol complexity and pro- 
cessing overhead for each additional 
supported protocol. 

A router that uses blind packet for- 
warding minimizes this overhead. When 
a packet that does not contain a local net- 
work layer address arrives at a router 
from a connected LAN, that packet is 
automatically forwarded onto the wide- 
area Circuit. 

Similarly, if the router gets a packet 
from a wide-area circuit, the packet is 
automatically forwarded to the attached 
LAN, based on the assumption that the 
packet would not be received by the 
router if it was not intended for some 
end station on the local LAN. 

Blind packet forwarding is performed 
independently of the protocol, the topol- 
ogy of the attached LAN or WAN, or 
the capacity of the wide-area circuit. It of- 
fers significant benefits for remote- 
branch routers. These benefits include 
reduced management complexity for pro- 
tocol routing tables and increased avail- 
able circuit capacity as a result of re- 
duced protocol bookkeeping overhead. 
When used with protocol filtering, blind 
packet forwarding can minimize unnec- 
essary traffic. Also, when blind packet 
forwarding is implemented in a frame- 
relay environment, large cost savings can 
occur becauset of a much lower require- 
ment for a base CIR (committed infor- 
mation rate), 


Router Network Design Tools 

Few of the network design tools avail- 
able today let users predict network per- 
formance levels before making router 
purchase decisions. In addition, only one 
major partnership exists today between a 
router or JAP vendor and a network de- 
sign tool vendor. 

Wellfleet Communications and Make 
Systems have partnered to develop a de- 
vice library for Make Systems' Net- 
Maker network performance and con- 
figuration software product. NetMaker 
1.2 will feature a device library for Well- 
fleet routers that the two vendors claim 
will let network managers perform the 
following tasks: 


Assess the impact of network traffic 
loads. This lets the user determine router 
impact based on changes in traffic ar- 


rival rates. It does not, however, provide 
a general-purpose means to determine 
arrival rates or traffic distribution by 
packet type. This exercise is left to the 
user, who must determine optimal load- 
ing by means of an iterative trial-and- 
error exercise. 

Determine how routers will respond 
to failed links. This is generally per- 
formed by a mapping of rerouted traffic 
onto a subset of routers and links, with 
the objective of determining if the rout- 
ing infrastructure can safely handle the 
increased load. 

Ascertain how susceptible networks 
are to link failures. This is generally de- 
rived from a statistical analysis of a com- 
bination of circuit and router failures to 
determine relative failure rates within 
the network and the resultant impact on 
end-to-end connectivity. 

Validate network design decisions 
based on projected loads, sustainable 
forwarding rates by the various routers, 
projected error rates, and a sound un- 
derstanding of peak-to-average packet 
ratios. 


Partnerships between router vendors 
and network design software vendors are 
a step in the right direction. Such part- 
nerships might enable network manage- 
ment data generated by a router to be 
easily integrated into design tools, there- 
by supporting trend and hot-spot analy- 
sis, as well as providing the basis for an 
effective accounting and charge-back 
scheme. 

However, even network design soft- 
ware based on extensive multivendor de- 
vice libraries will not enable network 
managers to build internetworks with 
complete confidence unless they are to- 
tally aware of all the modeling assump- 
tions that are built into these software 
packages. These assumptions include dis- 
tribution of packet arrival rate, distribu- 
tion of packet service time at both the 
circuit and router levels, distribution of 
packet sizes, distribution of error rates, 
and relative independence of router ser- 
vice rates and times. 


Nick Lippis and John Morency are president 
and principal consultant, respectively, at Strate- 
gic Networks Consulting, Inc. (Rockland, MA). 
SNCI provides custom network consulting and 
publishes the Internetwork Advisor newsletter. 
You can contact them on BIX c/o “editors.” 
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couldn't be recycled, as will be possible 
when it upgrades to frame relay. More- 
over, the company's growth is transform- 
ing the WAN's point-to-point topology 
into the more distributed one that is frame 
relay's strong suit. 

McParland plans to transmit data col- 
lected by PC-based monitors on LANs at 
each power plant to the central Bethesda 
LAN. There are 10 plants now, and 10 
more are expected soon. A fat ТІ pipe 
from Bethesda into the frame-relay "cloud" 
will enable headquarters to consolidate 
operations data from all these sites; they in 
turn connect into the cloud using skinny 
56-Kbps pipes. The point-to-point, leased- 
line solution would require a stack of 
routers and access cards in the Bethesda of- 
fice, and it would provide no redundancy. 
Frame relay requires only a single central 
router, which the remote sites can reach 
via multiple paths. 


If You Have ISDN, Use It 

At West Virginia University in Morgan- 
town, an FDDI (Fiber Distributed Data 
Interface) backbone links departmental 
LANs in 10 buildings. The sprawling cam- 
pus includes another 90 buildings that 
WVU cannot afford to connect with fiber 
or bridged ТІ. Economics dictated low- 
bandwidth connectivity for departments 
located in these satellite buildings. While 
dial-up routers like Telebit’s NetBlazer 
can use analog modems to link LANs over 
ordinary phone lines, 9.6-, 14.4-, or 19.2- 
Kbps circuits—even with compression— 
can support only the most casual sort of 
LAN interconnection. 

WVU telecommunications engineer Jeff 
Fritz found a superior low-cost, low-band- 
width option: ISDN. C&M Telephone, 
which serves Morgantown, is part of Bell 
Atlantic, one of three regional Bell oper- 
ating companies with significant deploy- 
ment of ISDN (the other two are Ameri- 
tech and Pacific Telesis). Since 1990, the 
WVU campus has had [flat-rate ISDN ser- 
vice. LANs in the satellite buildings con- 
nect to the FDDI backbone over ISDN 
lines using Combinet Ethernet bridges. 

A ТІ line would cost about $700 per 
month, plus $12,000 for a bridge and the 
cost of a CSU/DSU (channel service unit/ 
data service unit). The ISDN alternative 
costs S40 per month for each line and 
$2100 for a bridge from Combinet that 
lashes together the two 64-Kbps ISDN “В” 
(bearer) channels to create a 128-Kbps 
pipe. With compression, throughput sur- 
passes 200 Kbps. That's roughly the speed 
of a LocalTalk network. It's an order of 
magnitude slower than Ethernet, but an 
order of magnitude faster than an analog 
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TRAPPED IN THE Bopy OF THIS TINY SEI 


This is a story about a small computer engineered 
to be so dependable, you won't think twice about 
trusting it with your mission-critical applica- 
tions. And to be this without filling a closet, 
much less a room. If you haven't 
thought of Compaq as an enterprise- 
critical platform before, we invite 


you to grab your bifocals and 
begin. (We'll be cramming a lot of information 
into this ad, which, given how much we managed 


to fit into our new servers, only makes sense.) 


If there's one thing we've learned working with our 
customers, it's that you're running more and more 
mission-critical applications on your network. And 
if your network goes down, your business goes 
down. All of which makes the introduction of the 


new Compaq ProLiant Server even more timely. 


The ProLiant is a new family of affordable, high- 
performance, easy-to-manage servers engineered 
specifically to provide the high availability you 
need for mission-critical networks. We've designed 
Prot.iant in three different models, ranging from 
a single-processor configuration to a four- 


Pentium processor model. 


Now, how can you be sure our server is truly a 
miracle and not a mirage? To begin 
with, there's Full Spectrum Fault 
Management, provided by Compaq 


Insight Manager technology and 
software that continually monitors over 800 
aspects of the server’s operating status. (For 
example, Drive Parameter Tracking checks 15 
hard-drive parameters.) All of this information 
is constantly gathered, analyzed and then used to 


prevent, tolerate or recover from system problems. 


If the performance of a monitored component 
drops below a specified level, our unique Pre- 
Failure Warranty* kicks іп. ИЕЛІ 
actually replace a Compaq war- 


ranted drive or memory system 


| frec. Before it stops working. No 
downtime. Ringing cash registers. Happy boss. 


Still, no network's perfect. In the unlikely event 
problems occur, our server exhibits remarkable 
tolerance. Every ProLiant includes Compaq- 
designed hot-pluggable drives, ProLiant Models 
2000 and 4000 come standard with advanced 
error-correcting memory and off-line backup 


processor features (whereby the server reboots 


automatically to a second processor). And, most 
notably, the Compaq Smart SCSI Array 
Controller together with the ProLiant Storage 
System ensures mission-critical data integrity. 
Should a network problem bring the server 
down, the Rapid Recovery Systems of the 
ProLiant are designed to bring it back up. 


VER IS A MAINFRAME WITH AN ATTITUDE. 


For example, Automatic Server Recovery 2 
uses a historical record of server status and 
performance to perform an astonishing array 
of tasks. Like intelligently restarting the server, 
automatically correcting a variety of problems, 
and accessing a telephone pager to contact 


network administrators. 


By now you'd expect us to have rethought 
server setup, configuration and OS installa- 
tion, but you might be surprised by the 
results. Introducing SmartStart, a CD-ROM 
system that takes the headache out of getting 
your server up and running. ProLiant includes a 


CD-ROM drive and bundled CDs of optimized 


Netware and other major operating systems. To 


get hooked up to your network operating system, 


simply call your dealer for an 2и 


CN) 


access code, enter it, answer a 
_few questions, and leave. Minutes 


later—say, after you've enjoyed a 
сир of coffee and a jelly donut— you'll return to 


find an integrated OS fully installed and opti- 
mized for increased performance and improved 
management. And we'll keep you updated via 


CD when new operating system versions appear. 


And finally, to accompany our new line of 
mission-critical servers, we're introducing 
mission-critical support. With 
ProLiant, we now offer extensive 


analysis, installation and ser- 


vice through our CompaqCare 

System Partners, a select group of highly trained 
systems experts backed by Compaq engineers. You 
can now choose 4-hour on-site warranty response 
ирдгаде"" direct from Compaq. Again, there's 
our unique Pre- Failure Warranty. And, of course, 
all Compaq servers come with a 3-year on-site! 
warranty, and 7-day-a-week, 24-hour-a-day 
technical support. 


All in a surprisingly small box for not a whole lot 
of money. In fact, a DX2/66 Compaq ProLiant 
1000 starts at about $6000* 


Which may help to explain the look your boss 


gives you when he hears how much money 
you've saved: stunned admira- 

tion. But you'll get used to that. 

It goes with the territory. For 


more information on the new 


Compaq ProLiant servers, or for the location 
of an authorized Compaq reseller near you, 
just call us at 1-800-345-1518. If you'd 
like to receive model, feature and specification 
information immediately via fax, select the 
PaqFax option. Or, if you'd like that information 


even sooner, just turn the page. 


СОМРАП. 


THE NEW COMPAQ PROLIANT 
MISSION-CRITICAL SERVERS 


ProLiant 1000 ProLiant 2000 ProLiant 4000 


HIGH PERFORMANCE NETWORK SERVERS 
Processor Intel 486DX2/66 or Intel 486DX/50 or Intel 486DX/50 or 
Pentium 60MHz Pentium 66MHz Pentium 66MHz 
Architecture TriFlex/PC TriFlex with up to two TriFlex with up to four 
: One Processor symmetric processors symmetric processors 


Network Interface Up to 12 High-Speed Channels; NetFlex 2 with Packet Blaster Technology Standard 


Standard Disk Controller Integrated Fast SCSI-2 and Smart SCSI Array Controller (selected models) 

Storage Capacity 550MB-112GB 1050MB- 140GB 1050MB- 140GB 
[nternal /external Internal /external Internal /external 

Typical Usage Departmental network Departmental network 


services — primarily application services— 
Transaction Rating 


Application services for 
preemptive downsizing— 
NT and Unix 


Net Ware NetWare, NT and Unix 
200—300 TPS 


50-150 TPS 


Estimated Starting Street Price} 


SERVER DEPENDABILITY AND AVAILABILITY 


Management 


Fault Prevention 


Second-generation Compaq Insight Manager (standard) combines with innovative hardware 
design to constantly monitor, assess and report server health and performance 


Insight Manager alerts you to server status changes in over 800 component parameters, 
allowing proactive server management backed by 3-Year Pre-Failure Warranty 


—— 


| Fault Tolerance Standard support for RAID levels 1,4,5; hot-pluggable drives; on-line spare drive; 


off-line backup processor5; advanced ECC RAMS 


Fault Recovery 


Standard rapid recovery services automatically return ser ver to full operational status 
even in the event of a critical subsystem failure 


SIMPLICITY, EASE OF OWNERSHIP AND SUPPORT 
Standard CD-based intelligent hardware configuration and system software installation, 
providing simplified server configuration for NetWare, NT or Unix, (CD-ROM drive 


Smart Start 
standard) 


System Warranty Free Three-Year, On-Site Limited Warranty 


Pre-Failure Warranty Three-Year, On-Site Warranty replacement of designated components that 
fall below preestablished thresholds 


4-Hour Warranty Response Upgrade | Optional Three-Year On-Site Warranty upgrade to 4-hour response 
Technical Support Toll-free, 7 x 24 technical phone support from Compaq engineers 


CompaqCare System Partners 


QuickFind / PaqFax 


Highly trained, dedicated, third-party professionals who provide systems maintenance and 
comprehensive technical support 


Proactive notification and delivery of new technical information/7 x 24 fax response for 
updated specification, configuration and settings data 


COMPAQ 


© 1993 Compaq Computer Corporation. All rights reserved. Compaq Registered U.S. Patent and Trademark Office. ProLiant, Insight Manager and SmartStart are trademarks of Compaq Computer Corporation. Product names 
mentioned herein ma trademarks and/or registered trademarks of their respective companies. CompaqCare is a servicemark of Compaq Computer Corporation, * Applicable only to advanced ECC memory and disk drives running 
under Compaq IDA, ÍDA-2 or SMART SCSI Array controllers, **Fee-based option supported under CompagCare and not part of the Three-Year On-Site Warranty. T This service provided by Contracted Service Providers and may not 
be available in certain geographic locauons. Certain restrictions and exclusions apply, Monitors, battery i anıl certain options are covered by a one-year warranty, For further details on our limited warranty, contact the Compaq 
Customer Support Center, { Estimated U.S. reseller selling price, dctual reseller pricing will vary. The Intel Inside logo ix a registered trademark of the Intel Corporation. § Models 2000 and 4000 only. 
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modem —fast enough to feel to users like 
real networking. Remember, too, that 
ISDN communication is synchronous, 
Fritz says, so it carries a bigger data pay- 
load than does asynchronous traffic. 

X Window System programs that are 
intolerably slow over dial-up SLIP (serial- 
line IP) or PPP (point-to-point protocol) 
connections become usable over ISDN. 
There's no absolute threshold, but, notes 
Gerry Hopkins, staff manager for ISDN 
planning at Bell Atlantic, *At some point 
a difference in degree becomes a differ- 
ence in kind." 

The availability of ISDN and inexpen- 
sive Ethernet bridging lets Fritz deliver 
the same class of service to selected users' 
homes. *I can use the bridge's filtering 
capability on the network side to send only 
EtherTalk and IP to my Mac at home,” 
says Fritz. "By cutting out IPX and DEC- 
net LAT, I often get better throughput than 
some users on campus." 

Ad hoc collaborations with other uni- 
versities are another intriguing application 
Fritz has explored. However, he laments 
the Balkanization of ISDN service in the 
U.S., which precludes the national and in- 
ternational connectivity available to Eu- 
ropean and Japanese users. 


Understanding Bandwidth Consumption 
WAN capacity will, for the foreseeable 
future, be a scarce commodity that users 
must carefully ration. LAN administra- 
tors, however, are ill-prepared to under- 
stand their bandwidth use— much less 
control it. “In the connection-oriented, de- 
terministic WAN environment," says 
Frank Dzubeck, president of consulting 
firm Communications Network Architects 
( Washington, D.C.), "everything is mea- 
surable and tunable, and I can optimize 
my network. In the connectionless, non- 
deterministic LAN environment, I lack the 
tools to optimize." Steve Weidemann, who 
is assistant vice president for communi- 
cations planning at insurance, health care, 
and financial services company CIGNA 
( Philadelphia, PA), similarly bemoans the 
lack of capacity-planning tools for inter- 
connected LANs, 

When LAN applications appear on 
WANs, it frequently spells trouble. Data- 
bases that are file-oriented rather than 
server-based are one major culprit. U.S. 
Generating's wide-area use of Superbase, 
which like any file-oriented database must 
pull entire data and index files through the 
narrow pipe, is a classic waste of band- 
width. "That's why we're moving to a 
Gupta client/server setup," says network 
manager Ethan Wilansky. Restricting 
transmission to SQL queries and results 


can reduce traffic dramatically. ( However, 
as databases grow, so do result sets.) 

Another culprit is E-mail, which Dan 
Gasparro, president of consulting firm Net- 
work Quality and Assurance (Chantilly, 
VA), jokingly considers “one of the pri- 
mary dangers to network health.” Mes- 
sages themselves represent only a relative 
trickle of data, but the multimegabyte 
voice, video, and image files that desktop 
E-mail programs invite users to attach to 
their mail can wreak havoc. “We see the 
LAN segments that support mail servers 
getting hammered,” says Gasparro, “yet 
people can’t figure out why their WAN 
bandwidth is being eaten up.” 

Other consumers of bandwidth are even 
more subtle. Chatty LAN protocols that 
require back-and-forth acknowledgments 
on multiple layers are notorious abusers 
of WAN circuits. Network monitors that 
implement the RMON (remote monitor- 
ing) MIB (management information base) 
can also cause trouble. “SNMP is bad 
news on the WAN,” says Dzubeck. “Polls 
are constantly going out, and devices may 
respond by dumping 5 Mb of MIB data 
onto the network.” He also cites software 
distribution, database replication, and im- 
age transfer as WAN application categories 
that are particularly bandwidth-hungry. 


Conservation Measures 

Client/server technology can be an excel- 
lent way to make better use of finite band- 
width. If you process data in place and 
transmit only results, the amount of data 
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moving through a network can greatly di- 
minish. The client/server model does, how- 
ever, locate responsibility for rendering 
data on the client’s end of the pipe. While 
requests are small, the result sets returned 
to the client can be enormous. 

Ultimately, it makes most sense to locate 
data closest to its point of use. At Con Edi- 
son, New York City’s electric utility, cus- 
tomer requests pour in from the five bor- 
oughs and Westchester County. Two years 
ago, all six offices accessed a central main- 
frame database. Today, each office has its 
own server. “The people serving Brooklyn 
do 99 percent of their work on the Brook- 
lyn server,” says Joseph Curtis, manager of 
office systems for Con Edison. “They 
rarely interact with Manhattan or Queens.” 
What happens when users need to cross 
borough boundaries? NFS (Network File 
System) cross-mounts among the servers 
create a kind of distributed file system that 
makes remote data accessible to local users 
in the infrequent cases where they need it. 

Within the realm of network manage- 
ment, there is an emerging class of tool 
that seeks to automate the migration of 
data to its point of use. “Novell’s NetWare 
Management System takes a step in this 
direction,” says Dzubeck, “and DEC’s 
Polycenter does, too.” In principle, such 
tools, when mature, will minimize unnec- 
essary WAN traffic. 

In practice, ironically, they may also 
become yet another source of bursts as 
data flows like water in search of its level. 
“That’s fine on the LAN,” says Dzubeck, 
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“but not across the wide area." Another 
example of mass migration of data occurs 
daily, as 40 to 50 MB of Usenet articles 
roam the Internet en route to more than a 
million Unix machines. No one disagrees 
with the general proposition that data be- 
longs where you use it. But no one really 
understands the optimal trade-off between 
the benefits of local access and the costs of 
transmission (see the text box "Reducing 
Router Network Transmission Costs" on 
page 70). 

Other bandwidth conservation measures 
can be absurdly simple. Kindercare Learn- 
ing Center, a day-care franchise based in 
Montgomery, Alabama, decided to use 
Compuserve's packet network to deliver a 
newly developed accounting application 
to each of its 1200 day-care centers. Users 
at multiple sites would share a 56-Kbps 
pipe into CompuServe's cloud, which in 
turn reached a Hewlett-Packard RISC host 
in Montgomery. 

Kindercare had to determine how many 
56-Kbps lines to rent. That depended on 
how many sites could share a single line. 
During initial testing, screen painting and 
data transfer rates were far slower than an- 
ticipated. Why? A second round of test- 
ing on a prototype WAN revealed that the 
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decorative borders and colorful text 
Kindercare’s programmer had added to 
make the application visually appealing 
were gobbling a startling share of the band- 
width. “Just by taking away the borders 
and the color, we were able to boost the 
number of users on a single line by up to 
40 percent,” says Roger Brunk, vice pres- 
ident of information systems for Kinder- 
care. His advice? “Prototype it!” If you 
don’t develop and test in a bandwidth-sen- 
sitive environment, it’s hard to produce a 
WAN-friendly application. 


OAL PROTOCOLS 


Old World, New World 

The WANS that have for years carried 
worldwide corporate commerce use pro- 
tocols and equipment associated with 
IBM’s SNA. Recently, routed LAN inter- 
networks have appeared in parallel with 
the legacy SNA networks. “But with WAN 
tariffs eating up 80 percent of the inter- 
networking budget,” says Ken Miller, pres- 
ident of consulting firm Prism Networks, 
"the question becomes, ‘How can | merge 
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my SNA net and my LAN internet?'" 

Not every large corporation faces this 
issue. At McGraw-Hill, according to 
Robert Alpaugh, the SNA network that 
funnels accounting data to headquarters 
hardly overlaps with the X.25 packet net- 
works that deliver McGraw-Hill informa- 
tion services to various units’ customers. 
“While the technology exists to combine 
some of these networks,” he says, "eco- 
nomics don't justify it." At CIGNA, how- 
ever, where SNA and LAN internetwork 
topologies match up intimately, merging 
old and new networks is a front-burner is- 
sue. The only question is how to make it 
happen. 

Recent InterOp shows have featured a 
variety of solutions. Most are variations 
on the same theme: Encapsulate the SNA 
traffic inside TCP/IP. That's easier said 
than done, given the strongly connection- 
oriented nature of SNA's two link proto- 
cols, SDLC (synchronous data-link con- 
trol) and, in the token-ring environment, 
LLC2 (logical link control type 2). An- 
other obstacle is the broadcast-intensive 
nature of source-route bridging, the dom- 
inant method for connecting local and re- 
mote token-ring LANs. 

However, many experts think that router 
vendors will rally around data-link switch- 
ing, the SNA encapsulation technique built 
into IBM's first multiprotocol router, the 
RS/6000-based 6611 Network Processor. 
In an SNA/token-ring environment, a 


router that implements data-link switch- 


ing issues and acknowledges periodic 
LLC2 tickle messages. 

This local termination, or spoofing, of 
LLC? circuits prevents two problems that 
occur when the circuits stretch across a 
long-haul link: time-outs and congestion. 
Because the router violates the end-to-end 
integrity of LLC2, however, it must guar- 
antee delivery of packets using a higher- 
level protocol. TCP, which IBM's 6611 
employs for this purpose, is the usual 
choice. 

In source-route bridging, token-ring sta- 
tions and bridges are both active partici- 
pants, and the work of routing is distributed 
throughout the network. Stations are re- 
sponsible for inserting route information 
into token-ring frames. They discover 
routes by broadcasting explorer frames 
that bridges transmit throughout a LAN 
internetwork. SNA encapsulation strate- 
gies seek to minimize this exploratory 
route-discovery traffic. 

Here too, data-link switching creates a 
fire wall between the local network and 
the enterprise network. The router main- 
tains a table that pairs the MAC (media 
access control) address of each token-ring 
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JOHN TIBBETTS AND 
BARBARA BERNSTEIN 


. he process of integrating LANs i into 
WANS ( (wide-area networks) is dif- 
ferent for each company. In some places, 
LAN people want nothing to do with 
the wider enterprise; in others, they ea- 
gerly pitch their successful applications 
to other departments and lobby for ac- 
cess to companywide data. Some IS de- 
partments hang tough; others lose their 
self-confidence and capitulate to whole- 
sale downsizing. But everywhere, the 
underlying politics of tying grass-roots 
LANs into enterprise-wide WANs are 
fundamentally the same. Here are the 

` hard truths about this process: 


Ж Enterprise-wide 
distributed systems 
are your company’s 
past hope for the 

1 COUNT that succeed in the 1990s 
. will be the ones that bring their staff, 
suppliers, customers, and business part- 
` ners into direct contact. Massively dis- 
tributed information systems can elim- 
inate many levels of cumbersome 
bureaucracy and let the business respond 
quickly and flexibly to emerging op- 
|. pertunities. 


These systems take advantage of the. 


skills and i нару of people throughout 
the organization. They put the marvelous 
DONE GE РСЕ and LANs at the service of 
enterprise-wide strategies. A finely tuned 

distributed system lets every bit of data 
` and function find a home at the appro- 
priate level in the organization. Enter- 
prises that remain rigidly centralized, or 
that downsize indiscriminately, will fail. 


Putting thes 
systems i in 

place will upset 
many people. 


In most companies, two different infor- 
mation-processing cultures coexist un- 


easily. In the future, the two cultures 


will have to work cooperatively, over- 


coming their mutual suspicion and rec- 


onciling two different sets of values. 
LANs have emerged among small 
groups of like-minded people (LAN ap- 
plications are much more like upsize 
PC applications than like downsize 
mainframe applications); BS the саг- 
dinal values are quick development, high 
functionality, and access to resources. 
WAN culture, on the other hand, has 


. evolved to serve the needs of a large 


and extremely diverse set of users. Se- 
ошу, data integrity, and highly scal- 
rmance aut here. 


and has WERE for Sone straight to hel 
when the other side—that slow-mov- 
ing, obstructive, rope, glass house; 


hackers—starts r ЕЕЕ: т with 
their applications. 


The imperial 


reputation for E high-handedness. 
They will never strike up a OEE re- 
lationship with the LAN administrators 

in their organization unless they ac- 
knowledge that the balance of | power 
has shifted. propie a Me dep | ШЕ 1 
are happily building applications 
wouldn’t mind continuing to das 50. >. The 
glass house has to plan and execute a 
strategic retreat. Redefine your job in 


drernen Seay ane GE HELM ie 
rather than trying to remain the exclusive 
provider of computing services to end 


Being the high priest of the IBM mai 


frame doesn't count for much these 


ogy is sweeping the industry. The] peo- 

ple a company pays to. specialize in in- 

formation муче bua to be as up to 
= E 


action management, even object-ori- 
ented un as your eres com- 


days. Wave after wave of new technol- 


more S hen faking ‘crash: TERCER in Vi- | 


sual Basic or SQL Server; it means the 
development of a forward- looking, 
open-minded enthusiasm for new ideas. 
The function of the glass house is basi- | 
cally conservative, but technologically | 
you should be anything but. Attract in~ | 
terest among the LAN administrators | 


in your WANS by offering | them M xper- | 


tise and cooperation. 


IS ТЕП ne go suh ably crazy 
when people who have built an order- 
entry system in Powersoft's Power- | 
Builder think they can now run a com- 
pany. E ise-wide systems are not - 
just big LANs. 


People who have learned computing - 


at PCs and LANs have little concepti: 


mma. 
ie 


of the complex issues that arise when | 


millions of transactions, t thousands of 
users, a mission-critical function, and | 
crucial data are involved. Have some - 
humility about issues like security, in- 
Er) aie peu lance „and large- - 


pesti to 
| keep its hands off 
! important 

TES" applications. 

Once your eae d from a a 
PS a corp orate ass 


the EES we’ ve never т а 
LAN designer who would say his or 
hers wasn't—the enterprise has to ex- 


ett some control over it. They may want 
to expand it to other departments in the 
company. They may need to keep it in 
conformance with policy guidelines you 
don’t know anything about—new laws, 
EPA requirements, or a management de- 
cision that frankly is none of your busi- 
ness, 

The organization has to make sure 
your application keeps working. Would 
you want your paycheck processed on 
a LAN application that’s not docu- 
mented, not backed up, and not secure? 
If a company is cavalier enough to leave 
unduplicated crucial business functions 
and data in the hands of ad hoc archi- 
tects out in the departments, on machines 
that anybody with a screwdriver could 
bring down, you certainly don’t want to 
work there. | 


either work with 
IS or turn into IS 
== themselves. 


As LAN applications get larger and 
more ambitious, their overhead grows. 
They need archiving, management, ver- 
sion control, documentation, and even 
esoteric disaster planning. It becomes a 
full-time job, one you probably don’t 
want to do. 

Luckily, full-time people in the IS de- 
partment have experience with this sort 
of thing. Approach them and ask for 
their help. In exchange, offer them your 
cooperation. After that, you can con- 
centrate on designing buildings or sell- 
ing products or planning employee ben- 
efit packages or scheduling shipments 
or whatever your department is supposed 
to be doing to move the business for- 
ward. 


4 Workgroups can 


Proprietary 
approaches 
have to go. 


IS has for years 
taken the rap for 
using the proprietary MVS operating 
system. But LAN applications are even 
worse. Client/server development relies 


on database-stored procedures or trig- 
gers that are written in highly propri- 
etary, vendor-specific languages. The 
upshot is that business function has to 
live forever where it was born, and the 
system loses an important tool for fine- 
tuning applications. The flexibility to 
move function around—up to the en- 
terprise for trust reasons, down to the 
business unit for performance reasons— 
is one of the strengths of distributed sys- 
tems. This means open architectures on 
both sides. 


Negotiation is the 
best course. 


Companies must face 
these ugly issues head- 
on. LAN and WAN 
people should start talk- 
ing to each other. Avoiding each other 
only makes things worse, Neither side 
need feel like the victim of a fiat from 
above or an uprising from below. Each 
side comes to the bargaining table with 
many chips. They should strike simple, 
commonsense bargains that balance the 
interests of empowered business units 
with the interests of the enterprise as a 
whole. 

Be sure that you make any bargains 
you decide on specific: You back up and 
store our LAN data, and we'll use your 
procedures for updating the database. If 
the departmental folks are afraid that 
they will be forced to purchase expen- 
sive equipment, or of losing access to 
their own connections, this is a topic for 
negotiation. If IS feels strongly about 
getting LAN applications to standard- 


ize on its data-administration policy, 


they can make it part of the deal. 


John Tibbetts and Barbara Bernstein are part- 
ners in the San Francisco—based consulting 
firm Kinexis, which specializes in distributed 
computing, computer architecture, and applying 
object technology to communications systems. 
They are the authors of Building Cooperative 
Processing Systems (John Wiley & Sons) and 
are at work on a new book on open distributed 
systems. You can reach them on BIX c/o edi- 
tors or on the Internet at KINEXISG MCI- 
mail.com. 
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device with the IP address of the device's 
access router. Once these mappings are 
established, the router can respond locally 
to explorer frames without broadcasting 
them onto the WAN. 

“Every router vendor has added his own 
twist [to SNA encapsulation]," says Frank 
Dzubeck, "but IBM's data-link switching 
looks like it will be the definitive encap- 
sulation method." Prism's Miller agrees, 
but he expects that users will proceed cau- 
tiously because "people are scared to death 
to run their SNA net in a mode that's not 
reliable." 

SNA's need for deterministic response 
time is one cause for concern. Router ven- 
dors address this issue by attempting to 
prioritize the SNA traffic on a mixed-pro- 
tocol WAN. They do this in proprietary 
ways, however, and there’s no clear stan- 
dard on the horizon. For George Chris- 
man, manager of electronic communica- 
tions at Texas Instruments (Plano, TX), 
that’s a showstopper. “One of the barriers 
to collapsing the net [merging SNA and 
LAN internetworks], and the reason we 
have moved slowly, addressing only lo- 
cations with little SNA traffic, is that the 
prioritization capability in existing bridge/ 
router products is not mature.” 

For some businesses, the formidable ob- 
stacles to SNA/internetwork integration 
spur the decision to drop SNA altogether. 
"People should build networks around ap- 
plications, not protocols,” says Gasparro. 
When one of his clients opted to move 
from an IBM 3090 to Unix to take advan- 
tage of more flexible and powerful appli- 
cations, Gasparro, the network integrator, 
was elated. “ We were having to engineer 
around SNA on the LAN side,” he says, 
“so we were glad to cut it loose.” Another 
client, struggling to cram SNA, IPX, and 
TCP/IP traffic into a single leased-line 
link, is also reconsidering its dependence 
on the mainframe, an attitude Gasparro 
calls “healthy.” 


When LAN Protocols Meet the WAN 

Walk into any corporate office, and you'll 
likely find a diverse population of desk- 
top computers. As users join PCs, Macs, 
and Unix workstations to departmental 
LANs, the list of network protocols in cir- 
culation grows longer. Inevitably, there is 
pressure to cross-connect these environ- 
ments. Mac users run Apple's MacTCP, 
and PC users run FTP Software's РС/ТСР 
or Sun's PC-NFS, to establish terminal 
sessions with a Unix system or reach its 
file, print, or database services. The same 
PCs are likely using IPX to connect to Net- 
Ware servers ог, maybe, NetBEUI! to reach 
LAN Manager, LÀN Server, Windows for 
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Workgroups, or Windows NT machines. 

This proliferation of protocols is, first 
and foremost, a logistical nightmare for 
LAN administrators. The protocols all 
have their own logical naming or ad- 
dressing schemes, so multiprotocol clients 
require multiple configurations. While 
memory-constrained and less-than-robust 
Windows or Mac workstations can usu- 
ally manage to multiplex protocols, the 
processing burden they must shoulder can 
be taxing. 

WAN managers inherit these troubles, 
compounded by others that arise when 
broadcast-happy or unroutable LAN pro- 
tocols find their way onto the WAN. 
“These protocols do not survive well in 
the harsh WAN environment,” says TI’s 
Chrisman. AppleTalk’s RTMP (routing 
table maintenance protocol), for example, 
requires routers to exchange tables every 
10 seconds, a behavior that is tolerable on 
LANs but deadly on WANs. 

A newer protocol, AURP (AppleTalk 
update-based routing protocol), minimizes 
such exchanges but is not yet widely used. 
Another alternative, encapsulation of Ap- 
pleTalk within IP, has for years been a 
mainstay of wide-area AppleTalk net- 
working. But as WVU’s Fritz points out, 
“If you've ever tried IP tunneling, you 
know it's no fun at all." He prefers Ether- 
net when it is an option. 

NetWare's SAP (service advertising 
protocol) is another notorious offender. 
Once a minute, NetWare servers issue SAP 
broadcasts that enumerate available ser- 
vices. The small payload of NetWare's 
IPX transport protocol (576-byte packets), 
and its habit of acknowledging delivery 
of each packet, further compromise Net- 
Ware's utility on the WAN. 

Tools are available to alleviate these 
problems. Novell offers an NLM (Net- 
Ware loadable module) that can filter 
SAPs, and many router vendors support 
SAP filtering as well. You can also retro- 
fit NetWare 3.11 to accommodate both 
large IPX packets (up to 4 KB) and bursts 
of packets; large-packet IPX and burst- 
mode IPX come standard with NetWare 
4.0. However, administrators must enable, 
configure, and monitor the operation of 
all these features. 

Novell realizes that tinkering with IPX 
is a stopgap solution and is pursuing sev- 
eral alternatives. Running NCP (Netware 
Core Protocol) over TCP/IP, something 
Novell demonstrated at the Fall '93 In- 
terOp, is one option many administrators 
find intriguing. Even if that setup performs 
well, however, full use of it will require 
conversion of IPX-specific applications to 
the TCP/IP sockets interface. Separately, 
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| “Duplication of 
names and network 
numbers is my most | 
serious problem.”’ | 


—Jim Curry, 
senior LAN specialist, 
McGraw-Hill | 


Novell is developing a new rout- 
ing protocol, NLSP (NetWare 
link services protocol), intended 
to remedy IPX’s WAN defi- 
ciencies. 


The Truth About Wide-Area NetBIOS 
NetBEUI, the transport protocol used by 
LAN Manager, LAN Server, Windows for 
Workgroups, and Windows NT, presents 
its own peculiarities. NetBEUI isn’t rout- 
able, a fact that greatly inconveniences 
many applications that use NetBIOS and 
that need to communicate over WANs. 

While unroutability is often attributed 
to NetBIOS itself, however, NetBIOS in 
fact is just an interface layered on top of 
transport protocols that may or may not 
be routable. NetBEUI isn’t routable, but 
TCP/IP, XNS, and X.25 are, and NetBIOS 
can run on all these protocols. Microsoft's 
LAN Manager and Windows NT, for ex- 
ample, can use NetBIOS over TCP/IP for 
WAN communication. Using a table that 
maps NetBIOS names to IP addresses, 
these products can extend NetBIOS ses- 
sions across the routed IP internetwork to 
remote partners. 

Performance Technology's Powerbridge 
Offers even more flexibility, joining Net- 
BIOS LANs that may in fact use differ- 
ent transports—for example, LANtastic 
and NetWare (with Novell's NetBIOS em- 
ulation). While the company has discon- 
tinued the X.25 version of Powerbridge in 
the U.S. due to lack of demand, April Sys- 
tems (Solna, Sweden) continues to devel- 
op the product under the name XPORT 
and to market it in Europe, where private 
X.25 is popular. 

Jonathan Schmidt, vice president and 
chief technology officer at Performance 
Technology, recently visited Sweden, 
where he found XPORT being used na- 
tionwide to connect LAN Manager net- 
works in OK Petroleum's 550 gas stations 
to LAN Manager and LAN Server net- 
works in the home office. "By simply 
relaying the NetBIOS АРІ across the wide- 
area link,” says Schmidt, “XPORT elimi- 
nates ping-ponging and can buffer large 


blocks of data without violating any of the 
lower-level protocol dependencies or time- . 
outs often encountered when stretching 
LANs across slow links." 

LAN Manager’s NetBIOS-over-TCP/IP 
and XPORT’s NetBIOS-over-X.25 both 
rely on static tables of NetBIOS names. 
Administrators must agree which names 
| to publish across the internet- 
work and must maintain the 
lists accurately over time—a 
difficult task in very large net- 
works. Boeing, with 6000 LAN 
Manager nodes running Net- 
BIOS-over-TCP/IP on a WAN, 
needed a more dynamic way to 
handle this name-to-address 
mapping. The company solved 
the problem with Network Telesystems’ 
NetBIOS Name Server, an OS/2-based 
product that maps NetBIOS names to IP 
addresses on the fly. “People make the 
mistake of thinking that Microsoft’s LAN 
Manager can solve their wide-area net- 
working problem right out of the box,” 
says Tim Gelinas, who worked on the Boe- 
ing implementation and is now vice pres- 
ident of engineering at Spry, a Seattle, 
Washington, vendor of Windows net- 
working applications. “But you have to 
add a lot of intelligence to Microsoft’s 
NetBIOS-over-TCP/IP to make it a work- 
able solution.” 

The NetBIOS Name Server also ensures 
efficient distribution of NetBIOS data- 
grams over a TCP/IP WAN, John David- 
son, president of Network Telesystems (a 
newly formed Ungermann-Bass spin-off 
located in Santa Clara), points out that 
NetBIOS applications rely on names not 
only to establish sessions, but also for the 
more frequent purpose of sending data- 
grams to individuals or groups. The Net- 
work Telesystems’ datagram delivery ser- 
vice ensures that a datagram addressed to 
a remote group fans out to the group mem- 
bers. 

NetBIOS is not the WAN-impaired un- 
routable protocol it is commonly misrep- 
resented to be. It is, instead, simply a net- 
work API that relies on a distributed name 
table. And there are ways to spread those 
names across a routed internetwork. 
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Names and Addresses 

With the growing popularity of TCP/IP 
comes increasing strain on its limited ad- 
dressing scheme. À TCP/IP address is a 
32-bit quantity, so there are more than 4 
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All of this for a suggested list of only $2,399? Unbelievable. but true. 
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TCP/IP Addressing 


TCP/IP addresses consist of 32 bits, traditionally divided into four 8-bit parts. A typical 


address might read as: 


i c? & д 
123, 203.54.117 


One address іп each segment of the address should be reserved for a broadcast address. 
If you are independent from the Internet, you can divide the 32-bit structure any way you 


want, like: 


* 8 bits less one address: 255 addresses for the company 

* B bits less one address: 255 addresses for buildings within each company 

e 8 bits less one address: 255 addresses for departments within each building 

* 8 bits less one address: 255 addresses for devices (host IDs) within each department 


The sample address above, therefore, might represent a server (117) in the shipping de- 
partment (54) in the warehouse (203) of an XYZ subsidiary (123) of the enterprise. It could 


even be: 


е 10 bits less one address: 1023 addresses for organizations 
* 10 bits less one address: 1023 addresses for departments within each organization 
• 12 bits less one address: 4095 addresses for devices (host IDs) within each department 


where the segmentation does not align with octets (not an intuitive division of the 


nnn.nnn.nnn.nnn address notation]. 


When you connect to the Internet, you lose some of that freedom because you have few- 
er bits to yourself. Ҥ you represent an entire region of the world or a very large network (e.z., 
MILNET or ARPANET), you might receive a class A network address; if the domain that you 
administrate is a country or an enterprise, you may receive a class B address; if you're a 
small organization, you may receive one or more class C addresses: 


Class Addressing 
form 


x 


A Onnnnnnn hhhhhhhh hhhhhhhh hhhhhhhh 
B 10nnnnnn nnnnnnnn hhhhhhhh nhhhhhhh 
C 110nnnnn плппполп nnnnnnnn hhhhhhhh 


n: network address bit 
h: host ID address bit 


О: fixed 
1: fixed 


Number of Host ID 
networks in addresses 

. the.class 
128 16,777.216 
16,384 65,536 
2,097,152 256 


Remember that you must reserve one address in each of your addressing partitions for a 
broadcast address. Some addresses are reserved for special use by the TCP/IP protocol (e.g, 
127.0.0.1 is for loopback to the local machine]. 


billion available addresses. But the hier- 
archical structure of the addressing sys- 
tem is wasteful and inflexible. Merrill 
Lynch, like many businesses, has regis- 
tered one of the 16,384 class B address- 
es, which entitles it to assign 65,536 host 
IDs. While it's possible to subdivide that 
population of host IDs into subnetworks, 
it's tricky to balance the allocation of bits 
between subnetworks and hosts. Once you 
make that decision, you must live with it 
(see the above text box "TCP/IP Address- 
ing”). 

“There are plenty of addresses,” says 
Laurence Sikon, vice president of tech- 
nology strategies at Merrill Lynch, “but 
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when you try to partition in a way that cor- 
responds to your organization, you find 
that you rapidly run out of subnets.” Log- 
ical limitations become physical limita- 
tions, and you must bridge or route be- 
tween subnetworks. TCP/IP enforces a 
strong relationship between logical and 
physical components. That means LAN 
managers who relocate equipment need to 
do a lot of work. 

Managing address allocation is a daunt- 
ing problem. “TCP/IP isn’t that clean on 
the administrative side,” says Joseph Cur- 
tis. “There are a bunch of tools, but not 
necessarily any directions on how to use 
them.” The best solution is to delegate the 


work to LAN managers and define rules by 
which they pick addresses for subnetworks . 
and devices. 

For example, George Chrisman has al- 
located a class B address for all TT s Eu- 
ropean operations. The European admin- 
istrators handle their own subnetworks. TI 
maintains a very structured audit process, 
and conflicts must in general be resolved. 
If the company acquires a unit with pre- 
existing connections to the Internet, how- 
ever, an exception can be made. 

Address conflicts can affect all net- 
works, not just TCP/IP networks. “Dupli- 
cation of names and network numbers is 
my most serious problem," says Jim Curry, 
senior LAN specialist in McGraw-Hill's 
network services department. Both Ap- 
pleTalk and NetWare, for example, re- 
quire not only unique names for worksta- 
tions, printers, and servers, but also unique 
numbers for cable segments. Conflicts 
arise when existing AppleTalk or NetWare 
LANS join the enterprise WAN. Curry 
plans to use a Lotus Notes conference to 
help sort things out. Notes will let people 
post planned changes to the larger group, 
which might be affected by them. 

At TI, where mainframe access involves 
120,000 SNA LU (logical unit) addresses, 
Chrisman has reduced the labor-intensive 
and error-prone manual procedure for 
maintaining the address tables to a mail- 
enabled work flow. "Using our own elec- 
tronic forms, along with C and C++ tools, 
we've managed to automatically build 
these tables," he says. A similar technique 
provides semiautomated address registra- 
tion for TCP/IP. A user with a new Sun 
workstation, for example, mails a request 
for an IP address to a server-based appli- 
cation that dispenses the address. 

Network protocols that identify users, 
devices, and services by name—IPX, Net- 
BIOS, and AppleTalk are examples—po- 
tentially offer much more flexibility than 
TCP/IP. That's why IPX remains strategic 
for Merrill Lynch, says Sikon. 

Even more strategic for the company is 
Banyan Vines, which leads all other net- 
work operating systems when it comes to 
naming services. Its renowned global di- 
rectory, StreetTalk, now in its third gen- 
eration, is enabling Merrill Lynch to ex- 
pand its WAN in an orderly fashion. The 
company’s Vines network has grown from 
1000 to 3500 nodes in the past year and a 
half, according to Matthew Bernick, net- 
work administrator for Merrill Lynch’s 
Operations, Systems, and Telecommuni- 
cations Division. He expects that Vines 
will encompass most of the firm’s 30,000 


employee workstations within the next few 
years. continued 
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Monitoring and Controlling the WAN 

Local problems become global problems 
when you join LANs to create a WAN, 
Sadly, the tools available to monitor and 
control local networks work poorly, if at 
all, when applied to global networks. A 
remote device or service that is malfunc- 
tioning can be inaccessible for all sorts of 
reasons. The network might be opaque be- 
cause network monitors can’t see past 
routers or because a telecommunications 
provider owns it. Device management pro- 
tocols are often proprietary, and the most 
open ones typically confine themselves to 
the TCP/IP components of a network. 

The proliferation of SNMP agents 
means :hat, in principle, you can monitor 
and control routers, bridges, hubs, and 
even UPSes (uninterruptible power sup- 
plies). In practice, that’s easier said than 
done. Pinpointing the location of a prob- 
lem—which may be on a local or remote 
LAN—is tricky. And because MIBs are 
vendor-specific, there's a chicken-and-egg 
problem: You may not know which tool to 
deploy. or where to point it, until you've 
located the problem device the tool was 
supposed to help you locate. 

Every WAN manager dreams of a single 
tool that enfolds all the protocols and de- 
vices found on a typically heterogeneous 
WAN. Unfortunately, no such tool exists. 
Fault isolation, traffic-flow control, and 
configuration management are tasks that 
can seldom cross equipment or protocol 
boundaries. However, WAN management 
systems like Network Managers’ NMC 
Vision and NetLabs/Manager are moving 
in the right direction. 

These products feature a three-tiered ar- 
chitecture that’s becoming standard for 
modern network management systems: 
agents that perform vendor-specific mon- 
itoring, a central database to which agents 
report, and console applications that en- 
able users to interact with the network by 
way of the database. NMC Vision has ex- 
ceptionally broad support for management 
protocols, including SNMP, CMIP (com- 
mon management information protocol), 
DME (distributed management environ- 
ment), and CORBA (common object re- 
quest broker architecture). 

Just managing the devices on the net- 
work is not enough. TI’s Chrisman says 
WAN management needs to extend be- 
yond hardware to operating systems and 
applications. “I’m spending a million dol- 
lars this year building SNMP proxy agents, 
trying to strengthen my management ca- 
pability in the client/server environment,” 
he says. “It disturbs me to have to spend 
my own dollars on this.” 


S8 BYTE DECEMBER 1993 


Passing the Buck 
You don't necessarily have to become a 
telecommunications expert to operate a 
WAN. When you buy connectivity from 
AT&T, Sprint, MCI, British Telecom, or 
another provider, you can buy the man- 
agement of it as well. Nordstroms, a chain 
of department stores in the Pacific North- 
west, buys full LAN-to-LAN service from 
its supplier, MCI. While Nordstroms re- 
ceives detailed reports on traffic flow and 
bandwidth utilization for its 20 linked sites, 
this information is superfluous. MCI han- 
dles all the management worries. 

Dean Witter, the financial services com- 


“т spending a million 
dollars this year building 
SNMP proxy agents." 


— George Chrisman, 
manager of electronic 

communications, 
Texas Instruments 


pany, similarly outsources 
all its WAN services to Ad- 
vantis (Schaumburg, IL). 
The Dean Witter network 
people just have to manage the company’s 
own LANs. Advantis takes care of every- 
thing else, including the routers. 

If you use a service provider, though, 
it's important to understand exactly what 
you're buying. When Allied Signal went 
with WilTel's frame-relay service to con- 
nect plants in Tennessee and South Car- 
olina to its South Bend, Indiana, head- 
quarters, the any-to-any topology that 
frame relay can support was an attractive 
feature. ^We thought we could connect all 
sites to one another," says Kevin Devine, 
network analyst with Allied Signal, “but 
what we found was that you have to pay 
for each PVC [permanent virtual circuit], 
so, in the end, we configured the PVCs in 
a star because that was cheaper." 


(м! LLCULIURES. | 


t 


WAN Meets LAN 

Some of the toughest problems aren’t the 
technical ones: They are problems of un- 
derstanding, attitude, and politics. You can 
join LANs to a WAN with bridges, routers, 
and gateways; it’s all just data. But no 


black box can turn a maverick LAN ad- 
ministrator into a team player comfortable 
with corporate policy meetings and the of- 
ten glacial rate at which telecommunica- 
tions carriers resolve problems. 

For WAN managers accustomed to total 
control, things can be equally frustrating. 
“Suddenly, we no longer have full control 
from the user's terminal all the way up to 
the host system," says McGraw-Hill's Jim 
Curry. “We coordinate the network and 
deal with various LAN administrators, but 
we don't control the whole network." 
Moreover, the qualifications of those ad- 
ministrators can sometimes leave a lot to 
be desired. 

"Managers of LANs have to understand 
their own present and future networking 
needs," says Merrill Lynch's Laurence 
Sikon. That's a problem if the person over- 
seeing a LAN in a little department does 
not have a technical background. 

When Merrill Lynch attached a 
new division to its network, its 
departments were all operating as 
little islands. “Опе group does 
something very, very specific,” 
says Sikon, “like managing rela- 
tionships with some of the Merill 
Lynch clients. They have never 
felt the need to be in tune, as far 
as technology goes, with most of 
the other departments within their 
division.” This Balkanization made the 
job of building the WAN a lot more diffi- 
cult, because integrators had to deal with 
20 or 30 people rather than one or two. 

Merrill Lynch solved part of the prob- 
lem by creating a LAN technical-support 
group. The WAN implementation team 
recruited one person to head up the group. 
Some of its members came from within 
the division and others from outside (see 
the text box "Political Primer for Enter- 
prise Networks" on page 78). 


LAN Meets WAN 

WAN managers, for their part, must real- 
ize that their methods frustrate their LAN 
counterparts. "It's a real step down for 
us," says Bruce Linker, president of the 
Microcomputer Managers Association and 
an employee of a large financial services 
company. Linker bemoans the fact that his 
people have to work with the MIS people 
and fit into their schedule —an accommo- 
dation they're trying hard to make. In the 
past, when he wanted to set up a dial-in 
mailbox, he did it himself with one mo- 
dem. But now with WAN connectivity, he 
has to work through somebody else, fit 
into someone else's calendar of projects, 
and use their standards. "It does take 
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works with all green 


systems induding VESA DPMS (Display Power 
Management Signaling). But users don't have to 
own a new green computer in order to take 
advantage of the PowerManager to save energy. Our 


PowerManager works with any existing PCs with a screen 
saver software, including Windows 3.1 and After Dark. 
Activating when the blank screen of the screen saver appears, 


PowerManager cuts operating power to less than 8% of total 
consumption. It also automatically powers the monitor down 
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reducing energy consumption. 


*The Energy Star emblem does not represent EPA endorsement of any product or service. 


1-800-800-5202 


Circle 123 on Inquiry Card (RESELLERS: 124). 


Manager can save users as much as $63 per year ^ 


D Nanao at the forefront of the Environmental A Y 


SR о, 


BY CORPORATION, 


longer,” says Linker. “And when it goes 
down, you’re going to get the phone call, 
but now you have to contact somebody 
else to get it fixed.” 

Linker is not alone in his sense of loss. 
Other LAN managers warn that you should 
understand what you're sacrificing when 
you tie into the MIS policies that come 
with the wide-area connection. 

CIGNA's Steve Weidemann notes that 
training is the way to break down the bar- 
riers between the WAN and LAN cultures. 
"We have many MIS people with much 
experience in SNA and the enterprise com- 
puting centers, and many with PC and Net- 
Ware expertise," he says. Weidemann 
wants to educate each of these technical 
populations about the other' s domain. “То 
build WANs from LANs, you have to un- 
derstand, in depth, both worlds." 


WAN Applications Design 

Applications built to run on LANs often 
fail miserably when deployed оп WANs. 
This infuriates TI's Chrisman. Many of 
the current crop of client/server applica- 
tions were built as departmental solutions, 
he says, insulated from external forces. 
They lack robust error handling and cannot 
react appropriately to anomalies on the 
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network. “There is never going to be a 
WAN that doesn’t occasionally have a bad 
packet or some kind of glitch,” he says, 
“but at the first sign of trouble, these ap- 
plications just roll over and die.” 

Dan Gasparro echoes that frustration. 
He believes that hardware and software 


vendors don't understand how people 


really use their products, and thus don't 
test them realistically. As a result, "Users 
deploy Lotus Notes databases that repli- 
cate all the way down to the field level," he 
says, “and then administrators wonder why 
the net comes to a screaming halt at vari- 
ous times of the day." 

Another common gripe has to do with 
the flaky interaction between Windows 
and NetWare. If you lose a connection to 
a NetWare server, Windows locks up. 
That's bad enough on a LAN, but it's 
worse on a WAN, where you're that much 
more likely to be attached to remote re- 
sources. “If I lose a connection, it shouldn't 
matter,” says Allied Signal's Devine. “This 
business of having Windows lock up when 
the WAN glitches is really starting to ag- 
gravate a lot of people." To work around 
the problem, Devine advises users to con- 
nect only when necessary to WAN re- 
sources, and he spends a lot of time fig- 
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uring out how to move data onto the LAN 
so it’s accessible locally. 

How can you work through or around 
these problems? Build and test your ap- 
plication in the same kind of WAN envi- 
ronment in which you'll deploy it. Kinder- 
care’s bandwidth snafu could have been 
avoided if the prototype WAN had been 
used for initial development. 

The issues that concern WAN people— 
bandwidth, protocols, management, and 
cultures—are deeply intertwined. The 
LAN culture of free bandwidth, for ex- 
ample, creates management problems on 
the WAN. More than in other computer-re- 
lated disciplines, hardware, software, and 
politics play equal roles. ш 


ACKNOWLEDGMENTS 

BYTE news editor Ed Perratore also con- 
tributed to this article. Special thanks go to 
Tim Gelinas, vice president of technolo- 
gy at Spry, Inc. 


Ben Smith is a BYTE Lab testing editor/engineer. 
Jon Udell is a BYTE senior technical editor at 
large. You can reach them on BIX as “bensmith" 
and "judell," respectively. You can also reach 
them on the Internet at ben Q bytepb.byte.com and 
judell bix.com, respectively. 


ur creativity take off with the power of multimedia 

software from AT&T. We've been cruising for a while, but 

hang on tight...next year we'll be bringing you the multimedia 

po Ey you've dreamed about, at prices you thought were 
e. 


Get a handle on our current draw, animation and 


Call for information or a demo: 


Circle 200 on Inquiry Card (RESELLERS: 201). 


INTRODUCING SYMANTEC 
(++ PROFESSIONAL DESIGNED BY 


MICROSOFT AND BORLAND C++ USERS. 


We asked questions. 
We listened. And we took 
what we learned from 
Microsoft and Borland 
C++ users and created 
a better way for you to 
develop applications. 


The best compiler. 
And the best linker. 


Microsoft users hate 
slow compilers. Borland 
users hate slow, fat code. 
So we made Symantec 
C++ Professional 6.0 
faster and more efficient. 

But our one-pass compiler isn't just 


faster — it produces faster applications. 


Thanks to powerful global and local 
optimizations. And some unique C++ 
optimizations you won't find anywhere 
else. We've also included OPTLINK, 
absolutely the fastest linker you can buy. 


The best environment. 


Symantec C++ is the first 
development system to fully integrate 
editing, compiling, debugging and 
version control in a completely new 
and graphical Integrated Development 
and Debugging Environment (IDDE). 
This breakthrough new IDDE is packed 
with graphical tools, a great new 
resource editor and drag-and- 
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Software, Symantec C++ gives you the 
world's most sophisticated visual tools. 
This is what Microsoft Visual C++ 
should have been. 


Win32s from the leader 
in 32-bit compilers. 


Win32s is free in every box. Create 
true 32-bit applications that run 
unchanged under both Windows 3.1 
and Windows NT. Develop and debug 
apps on your existing Windows system. 


It's easy to switch. 


Symantec C++ is highly compatible 
with Microsoft and Borland C++. So 
there's no reason to wait. 
We've also included the 


drop capabilities. 
The best visual tools. 
Using technology developed ime 
for Symantec by Blue Sky „2525 
Symantec С++ is available in both 
Professional and Standard versions. 
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complete Microsoft 
Foundation Classes 2.0 
as well as support for 
Microsoft Visual Basic 
controls. 


Order today. 


Symantec C++ 
Professional 6.0 is now 
priced at just $499* 

But if you are already a 
Microsoft or Borland 
user, we have a special 
upgrade offer of just 
$199.95.** A 60% savings. 

See your dealer. Or 
call 1-800-453-1077 ext. AP80 and 
order now. Symantec C++ Professional 
6.0 is everything a Microsoft or Borland 
C++ user could want. 


Get today’s best C++. 
And two tickets to Hawaii. 


Two awesome environmenis in every box. 
Along with our incredibly powerful 
IDDE, you'll also find a coupon redeemable 
Jor two airline tickets to Hawaii 
in every copy of Symantec C++ Professional 
or competilive upgrade, 


This coupon is redeemable for а travel certificate that entitles 
you to receive from Tracel Reservations, roundtrip airline 
tickets for two to Honolulu, Hawaii upon the purchase of seven 
nights hotel accommodations шаһ an esttmated total cost of 
$526 to $1,806. Prices may be subject to reasonable changes 
(i.c, inflation) prior to confirmation. Prices may vary 
depending on times and dates of departure. Some restrictions 
do apply. For complete FAX details, dial 1-900-554-4408, select 
option #1, document #443. 


"Suggested retail price. Actual price may vary. **Upgrade offer plus 
shipping, handling and applicable tax, Offer price in U.S. dollars 
Valid in US. and Canade only. For more information tn Europe, 
call 31-71-3581 11. т Australia, call 612-879-6577. In Canada, cali 1- 
800-667-5661. Everywhere else, call 408-2523570, Symantec C++ ts a 
registered. trademark of Symantec Corporation. AU other products 
aro trademarks or registered trademarks of their respective holders. 
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PRINTERSIN TRANSITION 


UIs and the applications that go 

with them are causing users to take 
a second look at their printers. If they can 
work with rich color at a high resolution on 
their monitors, why shouldn’t they get out- 
put to match? 

As a result, users are demanding more 
from the printers they buy, It’s not enough 
for a printer to produce better-quality im- 
ages; it also has to be fast and easy to use. 


Faster ts Harder 

The speed issue has never been as chal- 
lenging as it is now in the graphical ap- 
plications environment. Higher resolution 
means you need to throw more process- 
ing power at producing a printed copy of 
an image. 

Greater performance, which translates 
into greater productivity, means getting 
hard output that mirrors what users have 
created on their computer display and get- 
ting copies of that output to their peers— 
in essence, to be minipublishers. As hot 
as color printing is right now, the publish- 
ing paradigm is hindering widespread ac- 
ceptance of the technology. 

Because high-quality color output is 
still in the minutes-per-page stage, users 
are still looking for a quick way to repro- 
duce the dazzling documents they create. 
The speediest way to do that is through 
color photocopying. But color copiers 
are still exotic fare in most user environ- 
ments. And color copiers are expensive — 
$25,000 and higher. "There's going to be 
a brake on color until it's inexpensive to 
make color copies," says Jim Butterworth, 
vice president of the Printer Business 
Group at Okidata in Mount Laurel, New 
Jersey. 

Users have recognized that their de- 
mands for greater speed can be met if they 
abandon their personal printers. Network 
printers provide greater speed for more 
people, and because the cost involved in 


purchasing and maintaining a faster print- 
er is spread across a group of users, it is 
easier to justify. "We see a huge cry for a 
25- to 40-page-a-minute printer to solve 
this departmental concept versus person- 
al printer concept,” says — 
Brian Platte, a senior | | 
technical staff member 
at Pennant Systems | 
(Fairfield, CT), which is | 
an IBM division that 

makes printers. i 

Network printers are 
fast enough that some | 
users have taken to sub- 
stituting them for cop- | 
iers. That type of use has 
some printer makers in- | | 
cluding add-ons, such as | 
collators and staplers, to | - 
their high-end printers. | 
This approach is also a 
reflection of what many 
users are accustomed to 
with their desktop ap- 
plications. Some word 
processors, when print- 
ing multiple copies of a 
document, allow users 
to collate the documents 
in their computer's 
memory. 

Yet coping with the 
demands of a LAN puts 
a strain on network 
printers. Now you have 


stations, minicomputers, 
and mainframes con- 
nected to networks. 
Printers must be able to handle multiple 
protocols, multiple PDLs (page-descrip- 
tion languages), and multiple font styles 
or formats. Having more than one data 
stream creates a host of new issues, all of 
which affect performance. 


resolution. 


Represents 
1 MB of RAM 


Dots per ме o 


As print — goes up, the 
amount of RAM needed to process a 
PCs, Macs, Unix work- full-page image rises exponentially. For 
this reason, few people will make the 
investment and move beyond 600-dpi RAM 
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Image Building 
In addition to wanting their output fast, 
users expect it to bear more than just a 
passing resemblance to what they' ve cre- 
ated on their screens. Not only are users 
asking for higher reso- 
lutions, but they want 
color, too. "In every oth- 
er aspect of our lives, we 
. | live in a color world,” 
| says Gary Bailer of Star 
Micronics. “Why is it, 
. | when it comes to our 
output, it's mostly in 
| monochrome?" 
Although users are 
demanding better reso- 
| lution from their print- 
|| ers, they will be reach- 
ing the practical edge of 
the envelope soon. To- 
day, 300 dots per inch is 
. | the standard, but it will 
| soon escalate to 600 dpi. 
But after that, memory 
| overhead will deter users 
from pushing 1200 dpi 
as a common denomina- 
tor for printers. The ex- 
| planation is simple. It 
takes about a megabyte 
of RAM to image a 300- 
` | dpi page. If you increase 
the resolution to 600 dpi, 
then you need 4 MB of 
RAM. But to image a 
1200-dpi page, you need 
a whopping 32 MB of 
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Users are also de- 
manding that they be able to print their 
documents on plain paper. Ink-jet print- 
ers now have that capability, but some net- 
tlesome drawbacks affect the output qual- 
ity for those printers. For example, the ink 
can smear before it is dry, and a heavily 


Printers in Transition The Printers Talk Back Print Pages Faster Color Becomes Affordable 

Users today want fast, easy-to-use Network printer communications become The key to faster, inexpensive printers Whether it’s ink-jet, laser, thermal-transfer, or 
printers with output that matches what а two-way street with the Network Printing might be to let the computer do all the — dye-sablimation, color printing is getting better 
they see on their screens... 96 — Alliance Protocol. .......... LOS image processing... LS and less expensive. 2.225 
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ТИТИ Printers in Transition 


Laser Quality Without the Drum 


Devetoper 
with toner 


array 


Array's Tonerlet by Array technology places an electrically charged control electrode array, which can be 
either a wire mesh or a perforated flexible printed circuit board, between the toner and the paper. A back 
electrode beneath the paper attracts toner and pulls it through the holes jn the control elecirode array. The toner 
lands on the paper and forms a dot. 


б ecause laser-printer and ink-jet 
technologies contain the most po- 
tential for meeting the demands of users 
at an acceptable price/performance 
level, they will be unchallenged in the 
near future. But a promising toner- 
based technology may allow printer 
makers to further drive down the prices 
of their devices. 

Both laser and LED printers produce 
the image of a page on a rotating drum 
before transferring the image electro- 
statically to paper. Array Printers of 
Mölndal, Sweden, has developed a way 
to affix toner to paper without having to 
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create and store the image with light 
on a photosensitive drum. 

Array Printers’ new technology, 
called TonerJet by Array, uses either a 
fine mesh of thin, insulated copper 
wires or a thin, copper-coated plastic 
film. By connecting the wires to driver 
electronics, Array can create individ- 
ual apertures in the electrode array that 
can be opened and closed electrostati- 
cally to allow or restrict toner passage. 
The computer-controlled voltage of the 
electrodes in the mesh of wires changes 
by hundreds of volts within a thou- 
sandth of a second, and the desired dots 


are developed on the passing paper. 

According to Array Printers, its Ton- 
erJet devices cost 10 percent to 30 per- 
cent less to produce than laser or LED 
devices, are simpler than existing tech- 
nologies (a laser printer requires nine 
mutually dependent process steps to 
produce a page; TonerJet requires only 
three), and eliminate the need for drums 
and other components that wear out. 
Array admits, however, that TonerJet 
output hasn’t reached the quality of 
laser printing yet. A fax machine us- 
ing TonerJet technology is expected to 
be released in 1994. 


Sounds like it’s time to call CompuServe for 
hardware and software support. 


As advanced as computers are these days, they still 
manage to bring out the primitive in us sometimes. Why 
not put your verbal skills to better use, with CompuServe? 

We offer a whole world of support. Including 
hardware and software forums filled with people from 
all over who have faced the problems you're dealing 
with now. No matter how basic — or complicated — 
your question, you can rely on your CompuServe friends 
to provide an answer. 

We also have representatives of the most popular 
hardware manufacturers and software publishers onlinc. 


They'll address your problems quickly, and provide you 


with information that's not available in any manual. 

And then there are our vast reference resources. 
Whether you want more in-depth information, or just to 
keep up to date, you can take advantage of our extensive 
computer libraries as well as a comprehensive collection 
of articles from leading industry publications. 

So lower your voice — and your blood pressure — 
because help is on the way. For more information or to 
order, see your computer dealer or call 1 800 848-8199. 
Outside the U.S. and Canada, call 1 614 529-1349. 


$8] CompuServe: 


The information service you won't outgrow.™ 
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inked page can “cockle” (i.e., curl and 
wrinkle) when the ink dries. 

Thermal technology sidesteps those 
problems, but thermal printers have their 
own problems. They're expensive, and 
they don't often print on plain paper. How- 
ever, thermal-printer makers are working 
on getting their products in line with the 
plain-paper and price-performance de- 
mands of users. For instance, Star Mi- 
cronics’ SJ-144, a color thermal-transfer 
printer, uses a polyester resin and sells for 
about $600 (see "Bargain Color Printers" 
on page 153). 


It's Got to Be Easy 

Another component that graphical appli- 
cations have groomed users for is ease of 
use. Graphical environments have gone a 
long way to simplify the interaction be- 
tween the user and the printer by creating 
a single driver for all the applications run- 
ning under the environment. ІП turn, users 
are demanding this simplicity in the op- 
eration of their printers, no matter how 
complex the demands they're making on 
those printers are. Regardless of what hard- 
ware users have, what network protocols 
they are using, or what print PDL they 


are sending down the line, the 
printer must be able to recog- 
nize them and react ac- cdit 
cordingly without user 
intervention. 

Also, users no longer 
want to be silent partners 
as far as their printers are 
concerned. If their printers 
tell them when they are out of. | 
paper or have a paper jam, they 
want to be notified about it at the desk- 
top. Several initiatives are under way to 
provide this capability, including the 
NPAP (Network Printing Alliance Proto- 
col). NPAP establishes a format that will 
allow printers on a network to communi- 
cate with individual users (see "The Print- 
ers Talk Back" on page 103). 

Another way to make printers friend- 
lier—not to mention faster and less ex- 
репѕіуе —15 to move the intelligence from 
the printer to the user's computer. This 
not only increases a printer's speed but 
reduces the cost of the printer. This tech- 
nique takes advantage of the ever-in- 
creasing performance of system CPUs, 
allowing printer vendors to eliminate a 
printer’s controller and memory—two 


Your Next Printer Might Be for Your TV 


The largest potential use for printers is one that doesn't exist 
today. But it’s one that some printer makers say may develop as 
digital information begins to make inroads into the world’s 
homes. These printers will be inexpensive—$300 to $400-— 
color ink-jet devices designed to work with video off your TV. 

As interactive services enter the home, consumers will want 
to do more printing on demand. Watching a show on the travel channel? Request more 
information and receive it immediately through your home printer. Punch up your bank 
account, do some transactions, and watch your printer spit out a transaction statement. 
A commercial by Snow White soap is aired, and if you respond to it immediately, a 
coupon worth 10 cents off the price of the product will come rolling out of your printer. 

Then there’s the digitizing of family history. Right now, photo-quality output can be 
done only by costly printing techniques (e.g., dye sublimation) or proprietary technolo- 
gies (e.g., the digital exposure engine in Metrum’s Fotoprint 1000), But conventional 
printer makers aren’t sitting on their hands. 

“I have seen prototypes [at Canon’s R&D facility in Japan] of ink-jet output that 
rivaled a photograph,” says Peter Bergman, vice president for marketing of Canon 
Computer Systems in Costa Mesa, California. “It uses enhancements in the number of 
print heads, special inks, and appropriate media, but you would look at it and say, ‘this 
is a photograph.’” 

Nevertheless, don’t expect inexpensive photo-quality printers for your TV anytime 
soon. The complexity of these printers and the current lack of demand will keep prices 
high. For this reason, some analysts think the idea is a little far-fetched, Says Robert 
Fennell, director and principal analyst at Dataquest in San Jose, California, “[Photo-re- 
alistic printers have] been the pipe dream of the printer industry for a long time.” 
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The NEC Silentwriter Superscript 610 
laser printer is designed to use the 
computer's processor and memory. With 
^ today’s faster processors, this feature 
; reduces the cost of Ihe printer, 
without degrading system 
performance for most users. 


rather expensive compo- 
nents (see "Print Pages Fast- 
" on page 115). 

ижа бі not yet widely accepted, these 
kinds of printers are beginning to appear on 
the market. NEC announced in August its 
Silentwriter Superscript 610 laser printer. 
The 610, through a printer driver/manag- 
er loaded with Microsoft Windows, pre- 
pares its documents for printing inside its 
host’s CPU. “We found that most people 
do one task at a time and don’t begin to 
utilize the processing power of their PCs,” 
says John McIntyre, director of market- 
ing for NEC’s Printer Business Unit in 
Boxborough, Massachusetts. “So we took 
advantage of the unused processing power 
in the CPU and the capiam of Win- 
dows." 

Getting printouts of sampl pages (e.g., 
a PostScript document) has always been 
relatively difficult. As printers get faster 
and their output gets closer to offset print- 
ing quality, users will want to print com- 
plex documents more often. A crucial ele- 
ment of reaching this goal will be the 
proliferation of device-independent image 
formats such as Adobe’s Acrobat or No 
Hands’ Common Ground. 

Previously, no cross-platform architec- 
ture to present formatted information ex- 
isted. The least common denominator was 
flat ASCII files, which do not preserve 
formatting from one platform to another. 
“The missing link was this viewing tech- 
nology,” says Platte of Pennant Systems. 
"[It's] the ability to look at a document 
just to give you a comfort level that you 
knew what the heck it was." 

When users begin to reach that com- 
fort level, Platte contends, a fundamental 
change will take place in the nature of 
computer printing and in the way people 
access and distribute information, Cen- 
tral printing will give way to information 
being available on-line and printed on de- 
mand, with the same richness of presen- 
tation that you find in a book or a maga- 
zine. B 


John P. Mello Jr. is a freelance writer who has 
written on technology for a variety of trade and 
general-interest magazines. You can reach him 
on BIX c/o "editors" or on the Internet at jmello(? 
igc.apc.org. 


In the dog-eat-dog world of 
business presentations, 
we just made you a pit bull 
with the legs of a greyhound. 


In dog racing as in business, if you're not leading On top of all this, the Phaser 200 is a work 
the pack, the view seldom changes. Meet your new leg group printer that gives you the advantages of a laser 
up on the competition: the Tektronix Phaser" 200 printer. Including true Adobe? PostScript" Level 2, 


color printer. It's lean, mean, and very networkability, separate paper and transparency 


very fast. Of course, you 


dont have to take our „ mention the Phaser 200 has a 


word for it, PC Computing list price of only $3,695?) 


magazine just called it the For more information 
best overall presentation or a free output sample, 
printer in the business. So come into your nearest 
much for the other guys. Jektronix dealer or call 
But what is it that makes the ч - us at 800/835-6100, 
Phaser 200 so good? For starters, the nk —À ent 3 | . For faxed information, call 503/682-7450, 
coverage and image quality аге, in a word, brilliant. We апа ask for document # 5001. 

at Tektronix didn't get to be the award-winning leader in In closing, we just want to remind you that 
color printers by sitting on our hands. Then there’s your competition is also reading this ad. And they're 
speed. You get all of this great color at two pages per extremely hungry. So when choosing a presentation 
minute, which is nearly as fast as a regular black and printer, the choice is quite simple. You can either eat, 


white printer. Can you say increased productivity? or be eaten. Bon appétit. Tektronix 


Phaser is a trademark of Tektronix, Inc. PostScript is a trademark of Adobe Systems, Inc. All other marks are trademarks or registered trademarks of their respective companies. 
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BEFORE BUYING SOMEONE 


The Compaq PageMarq 
supports fi ve simultaneously 


LIGA 


active ports. And with NetLinq— 
a host of direct connectivity 
options — it can be customized to 


It may be hard to imagine the world before јох ma- 
chines, but it’s not hard to imagine a world where 
they're no longer necessary. With PageMarg’s inter- 


take care of even the most com- 


nal fax modem, you can send and receive genuine 
plicated office environments. 


Adobe PostScript documents in sizes up to 11x17. 


is. 


ч % | 


(Not easy to cross one out, is it?) 


" 1 А ы z d 
MEI E 


No other network laser printer with , ў 
all these features also gives you | 
1.27 рала о | | the option of printing оп 11х17 

JO 4” 1 ic Г, Eea 0005 | paper. In other words, the 
е" i | Compaq PageMarq is truly the 
standard by which other 


printers are measured. 


ë 


The most important type development since Gutenberg? 1- and 2-MB Programmable 
Font Modules (or an optional, internal 60-MB Hard Drive) let you customize your 
fonts. And all are stored permanently, eliminating the need to constantly download. 


*This service provided by Contract Service Providers, із specific to haha are products and may not be available іп certain geographic locations Consult the Compaq Customer Support Center for further 
details, © 1993 Compaq Computer Corporation. All Rights Reserved. COMPAQ Registered U 5. Patent and Trademark Office, PageMarq, PaqFax, and Net Ling are trademarks of Compaq Computer Corporation. 


"Skis PRINTER, DECIDE 


WILLING. ТО GIVE UP 


The Compaq PageMarg High-Resolution 
mode prints with such extraordinary 
clarity it can improve just about anybody's 
image. (Well, almost.) At the very least, 
800 x 400 dpi resolution ensures razor- 
sharp text and super-crisp graphics so that 


all your reports and presentations come 
out looking their best. 


i : 
— س‎ ss tU Р 


When it comes to paper 
capacity and performance, 
the PageMarq 20 stacks 
up quite nicely. It prints at 
20 ppm, and so you don’t 
have to constantly refill 
the paper tray to keep up, 
it holds 1500 sheets. 


Unless you enjoy denying yourself, choos- 
ing a network laser printer that doesn't have 
everything you need just doesn't make sense. 
Which is why the more you shop and com- 
pare, the more one printer becomes the clear 
ichoice. The Compaq PageMarq. 

In. short, no other network laser printer 


offers thie,same high-performance features 
and rugged. quality at anywhere near the same 
price. Andto make sure you also get every- 


thing you need by way ol Suppo 


includes a one-year, on-site warranty" and 
free technical help 7 days a week; 24 hours a 


rt, PageMarq 


day for as long as you own the printer. 

For more details, call us at 1-800-345-1518. 
(For complete model information, just select 
the PaqFax option.) After you've compared 
the Compaq PageMarq to other printers, you'll 
realize there's only one thing you have to give 
up. The notion of settling for anything less. 


СОМРАП 


; | 


Ш 


7 


| 
h 


iot 


Product names mentioned herein may be trademarks and/or registered trademarks of their respective companies 
Adobe is a registered trademark of Adobe Systems, Inc. PostScript is a trademark of Adobe Systems, Inc. 
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It's true. 
“Dell Computers — and others — had a great idea: produce 

a compact notebook with blazing speed and a large capacity 

yay سے‎ hard disk. 

=== ————— lr | Sounded good to us. Only difference is, we made it happen! 
ктр ; | | Our Ultimate Notebook features a 66 MHz processor with a 

340 MB hard drive — something Dell just cannot seem to deliver. 
. But the real reason we pushed ahead with this product is 
because you, our customers, told us that's what you wanted. 
Maybe unlike some others, when our customers talk, we listen! 

Hope you enjoy this terrific notebook!" 


David Scull, President/CEO 
Austin Computer Systems 


Flexible Display Options. Austin's new Dual Scan 
color systems deliver bright, vivid color at a cost-effective price. 
Choose active-matrix color for the most demanding applications, 
or razor-sharp monochrome when color isn't needed. 
Accelerated Video. 32-bit local-bus video accelerator 
With 1 MB of VRAM — found in the hottest desktops 
... and on all Austin Notebooks! Plus, simulta- 
neous CRT and LCD display. 


i. aim, + | 

* PCMCIA Expandability. Rugged, high- 
Two PCMCIA slots takes two Type | | Speed glass 
media hard 


ог one Type ЇЇ device for fax 


modems, LAN adapters, and more, | 91/5. Choose 


from 130, 213 
or 340 MB — 
the largest on 
the market! 


Integrated Ex 
- Trackball. 1234 
Popular Austin 486 Notebook Configurations Large ergonomic front-center trackball | 22% 
32-Bit Local Bus Video Accelerator with 1 MB RAM for exceptional ease of use. No need to fumble with MICROSOFT 
: X - awkward clip-on or pull-out pointing devices. WINDOWS. 


$1,899 52,199 72,999 54,499 
| 4865X-25 4865X-25 Dual Scan Color 4860Х2-66 Dual Scan Color 486DX2-66 TFT Color 


4 MB RAM Standard 4 MB RAM Standard 8 М8 RAM Standard 8 MB RAM Standard | 
130 M8 Hard Drive 130 MB Hard Drive 213 MB Hard Drive 340 M8 Hard Crive | 


Happy Holidays! 


Memory 32 M3 RAM maximum Battery Life 2 tc 5 hours 
UO Ports 1 Parallel, 2 Serial, SVGA, Preinstalied MS-DOS 6.0, 
External Keyboard Software Microsoft Windows 3.1 AN IPC COMPANY 
Diskette Drive 357,144 M8 Dimensions 111'x8.58'x2.0" ж 
Power Usage <10 watts in Standby Mode, Weight 6.3 Ibs Call Dir ect 1-800-331 “1701 
conforms to EPA Energy Warranty | year 
Star guidelines AUSTIN COMPUTER SYSTEMS • AN IPC COMPANY • 10300 METRIC BLVD., AUSTIN, TX 78758 


FAX: 512-454-1357 * OVERSEAS: 512-339-3500 * CANADA: 1-800-338-1565 


© 1993 Austen Computer Systems АЛ nghts reserved The intel Inside logo i$ а registered trademark of Inter Corporation. Microsoft is а registered trademark and Windows and the Windows logo are trademarks of M«rosafit Corp. All other company 
names and products are trademarks or registered Lrademarks of them respective owners. The ENERGY STAR елбет does not represent EPA endorsement ol any product or service. Prices and specifications are subject to change without notice. 
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State of the Art 


THE PRINTERS TALK BACK 


The printer interface has not kept up with the demands of connecting to a network 


FRANK HAYES 


n the world of PC printer interfaces, 
dinosaurs still roam the earth. PRN 
might as well be called Jurassic Port. 
While desktop computers have rapidly 
evolved and printer engines are faster and 
more capable every year, the connection 
between the desktop computer and the 
printer is often not much more sophisti- 
cated than it was more than a decade ago 
at the dawn of the microcomputer era. 
Even when printers are directly connected 
to high-speed networks, most still behave 
as if they’re attached to one-way PC par- 
allel-printer ports. The data goes into the 
printer, but nothing comes back to you 
except the printed page. And if any prob- 
lem develops that is more complicated 
than running out of paper, no one on the 
network ever hears about it— at least, not 
directly from the printer. 

But a new approach to the computer- 
to-printer software interface should help 
bring printer connections out of the Stone 
Age and give them a good run at the 
future, too. The NPAP (Network Printing 
Alliance Protocol) is an effort by dozens 
of vendors to enable printers to talk back 
to the computers that send them data, 
whether it’s across networks, over serial 
links, or through bidirectional parallel 
ports. NPAP lets printers report on how 
they're configured, job conditions, avail- 
able memory, and other status and error 
information. The sponsoring group—-in- 
cluding printer heavyweights such as 
Texas Instruments, Lexmark, Canon, Ky- 
ocera, NEC, Okidata, QMS, and Tek- 
tronix—says that NPAP-compliant prod- 
ucts should reach the market this year. 
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Problem: Progress 

The need for better communications be- 
tween printers and computers comes large- 
ly because of improvements at each end of 
the printer connection. A typical computer 
15 years ago sent nothing but alphanu- 
meric characters to the printer, and the 
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ШНЕ 


DAVE NELSON i2 


Toner status: 
low or out 


Paper status: 
low or out 


МЕСТЕ The Printers Talk Back 


Available 
memory 


General 
failure 


Paper jam 
notification 


The NPAP specification gives printer vendors some leeway in deciding which features to 
implement, but you can expect a suite of basic functions. In addition to those shown here, your 
printer will be able to notify you about its configuration and the status of your print job. 


printer's most common problem was run- 
ning out of paper. Those were the days 
when today's Centronics-style PC printer 
port gained its popularity. At the time, the 
Centronics port was a major improvement 
over using a serial port to drive a printer. 
Because it sent 8 data bits in parallel in- 
stead of 1 bit at a time as a serial line does, 
the Centronics port was much faster—150 
KBps, compared to a serial port's maxi- 
mum of about | KBps. And even though 
the Centronics port wasn't a two-way link, 
it still let the printer notify the computer if 
it was out of paper or off-line. 

Today's printers face problems unimag- 
ined in those long-ago days: low toner lev- 
el, wrong emulation mode, not enough 
memory, missing the correct font, paper 
jam, fuser wire overheating, and a host of 
other troubles. Many printers can indicate 
such problems on their front panel, which 
is convenient enough when a printer is in 


THE STRUCTURE OF AN NPAP PACKET 
All NPAP packets have the same general structure, whether they are commands, responses, or 
alert messages. 


BYTE 1 
Start of packet 


BYTES 2-3 BYTE 4 
Packet length Flags 
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BYTES. 
Command or LU# 


easy sight of the user. But when a printer 
serves a network, connected to it either di- 
rectly or through a computer serving as a 
print server, things aren't so simple. Users 
across the network can't see that front 
panel, so they may start jobs that will never 
finish because the printer runs short of pa- 
per or toner, lacks the fonts they need, or is 
running in the wrong PDL (page-descrip- 
tion language) or emulation mode. 

Even PostScript printers—the one group 
of printers that can send information back 
to a host computer—usually send back in- 
formation only about the status of Post- 
Script, not about mechanical problems, 
supplies that are running low, and so on. 

Faced with these printer communica- 
tions problems, Intel, Texas Instruments, 
Lexmark, and Insight Development com- 
bined forces in April 1991 to form the Net- 
work Printing Alliance. One of the group's 
first priorities was to start work on what 


BYTES 6—N 
Data 


BYTES N+1 


Error checking (optional) 


was then called the Printer/Host Control 
Specification—the protocol that has since 
become the NPAP. 


Solution: NPAP 

NPAP's basic function is to provide con- 
figuration and status information from the 
printer in a way that's independent of print- 
er technology, PDL emulation, or other 
features of the printer. NPAP provides de- 
tailed, real-time status information on 
everything from fonts and toner supplies to 
critical problems that have shut down the 
printer. 

In technical terms, NPAP is a block- 
structured packet protocol used for com- 
mand-response communications between 
a host computer and a printer. Basically, 
under NPAP, a computer sends commands 
to the printer, and the printer sends re- 
sponses back. The commands and re- 
sponses are sent in packets—well-struc- 
tured blocks of bytes that can serve either 
as envelopes for data to be printed or as 
carriers of instructions or information about 
the printer’s status. 

The host queries the printer to deter- 
mine some of its characteristics. In re- 
sponse to the host's commands, the print- 
er might return information such as its 
model name, serial number, resolution, 
emulations, number of fonts available un- 
der each emulation, and even how many 
paper trays it has. This exchange is just 
the beginning of the communication be- 
tween host and printer; at this point, no 
data is sent to be printed. The host com- 
puter can use the information from the 
printer to update configuration tables, ver- 
ify features and fonts, and confirm that ad- 
equate printer supplies are available. And 
once the host finally has all the information 
it needs from the printer, it can select an 
emulation mode (in this case, PostScript 
or the IBM Personal Printer Data Stream, 
or PPDS) and begin sending data to be 
printed. Or, if this printer doesn't have the 
right qualifications for the job, the host 
can look for another printer on the net- 
work that's more suitable. 

The basic elements of any NPAP pack- 
et are the start-of-packet byte, the packet 
length, the flags byte, the command byte, 
additional data, and optional er- 
ror-checking information. The 
start-of-packet byte is always the 
value А5һ (165 decimal). This 
makes it easier for the computer 
and printer to be sure that they’re 
in synchronization; if a “раск- 
et” doesn’t begin with A5, it's 


World's Testes CD. ROM 


Pioneer engineers have worked hard to 
earn their outstanding reputation for a 
broad range of "World Class" optical 
products. 


From the beginning, Pioneer developed 
firsts in Laser Optical technologies and 
now holds more than 1333 related patents. 
Today, there are more firsts with the 
world's fastest CD-ROM reader and 
the world's first 54" half-height multi- 
function optical drive. 


Pioneer continues to work hard to be 
first by reinvesting in research and 
development for new products and 
manufacturing advances that exceed 
industry standards. Our DRM-604X 
CD-ROM drive sets the world record 
for speed reading, and it 

features the latest in ЖОС 
multisession Kodak photo CD 


(0 PIONEER 


The Art of Entertainment 
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orld Class Optical 


World's First 514" Half Height 
Multifunction Drive 


compatability. The DE-H7101 half height 
Rewritable WORM drive, slides easily 
into a standard drive bay on any 
computer and stores an amazing 654 
MBytes on a single optical disk. 


If that's not enough, Pioneer's full line 
of optical products offer more 
flexibility, more performance and more 
storage than ever before. 


Call us today and we will show you 
how Pioneer products can work for 
you tomorrow. 


1-800-LASER ON 


Pioneer New Media Technologies, Inc. 


SERRE The Printers Talk Back 


es {rally the start of the packet. 
The next 2 bytes form the packet length. 


NPAP Conversation Example The packet-length value is an unsigned in- 


teger, sent most-significant byte first. (In 


At the start of a typical NPAP-based session, the host computer first sets the NPAP packet size fact, all multibyte values in NPAP are sent 
to 1024 bytes and then asks the printer for information on its capabilities and features. The most-significant byte first.) The packet- 
aus responds with information that the host men uses for additional ues: | length-byte count doesn't include the first 


- ----- —4, 3 bytes of the packet (start-of-packet and 
packet-length bytes), so the largest possi- 
Е таат ا ا‎ | ble NPAP packet is 65,538 bytes (i.e., 64 
Set pam i Ды ag | KB +2 bytes). However, by convention, 
— — - سسس‎ | : the maximum initial size of NPAP packets 
ee эы. : | | es is 64 bytes until the host and printer ne- 
AS.00.02-80 02 cr gotiate a larger packet size. 
& з € = The type of connection between host 
HOST CC эм MAND M | and printer may influence the choice of 
А5 00 03 BO ns Request summary of device characteristic | packet size. For a network connection, the 
m= ا‎ 22-5 == = l um packet size of the network is appropriate; 
that means NPAP packets will fit neatly 
inside the network’s own packets. For di- 
йн, aa Жыр з E erga rect connections using a serial or bidirec- 
PB гара, Pei s tional parallel port, the NPAP specifica- 
222, Color capabilities=spot. ЖЕСЕ КЕЕН, tion recommends 128- or 512-byte packet 
| Je ule ы 1 OPERI NU uA ап lengths. 
US printing=no 
EE ‘Maximum number of entries in tontescomplatad a 22 The next byte is а set of bit flags. For 
ee rer Шер Бк» pages p етту e commands from the host, only the top four 


- ^ Length unit=0.01 inch ` 5 ue bits are defined as flags. However, for re- 
: Sod dede н dpi) sponses from the printer, all 8 bits of the 


Counter unitepages ‘aie flag byte are defined (see “The Meaning of 
ашар mr ЕНЕ РЕР be == Flag Bits” on page 108). In simple terms, 


‘Maximum number of outstanding commands=1 — | | the flags іп a command packet indicate 


sor ا‎ st ا‎ CASS whether a packet should be disregarded, 


One input tray the destination of the packet (either the 


pelea ды а in Characteristics subcommand printer’s NPAP receiver or a PDL inter- 


options in 
а ать а 15 8859-1 (0801) preter), whether the packet’s contents are 


Produc namé=IBM LaserPrinter 4019001 | continued in the following packet, and 
| whether the printer is required to respond 
` Product sone 424023000 3/2055 


122 cn number 897 : to the packet. 
à Hg EHE : Networks can guarantee that each pack- 


— 0 - ——— ——— et will be delivered, but direct connections 
= рмет COMMAND IF don't have that level of reliability; thus, 

80 02 00 tequest in the NPAP specification recommends that 
the host always request positive acknowl- 
тті Ат т ——— edgment for every packet of the message. 
PRINTER RESPONSE TURCIS ERIS a That can be important for handling errors, 


Vp else | UU scowtedeement of command E since an NPAP message may take more 

"ei | Information for 1041. | eco] ^ than one packet, and NPAP error handling 

Е P ME Fork Deca goin die (| 15 опа message-by-message, not packet- 
00 0A 10 fonts | by-packet, basis. 

9. са пр | | Flags in response messages indicate 

75 30 Horizontal print resolution=300 dpi | whether the previous command contained 

1840 арайда нке асылы ШЕН Чөк ре aUe an error. If so, they include information 

0222 224 Info for LU&2 | | about the error, the source of the response 

| Maximum free meme new | (either the printer's NPAP receiver or a 

17fonA ees ЫН, | PDL interpreter), whether the response 

gne, ee he packet’s contents are continued in the fol- 

Horizontal print resolution=600 дрі lowing packet, whether the response was 


Vertical print resolution=600 dpi | required, and information on the printer’s 


10 41 64 GF 62 65 20 БО GF 73 74 53 63 72 
69 70 73 LU#2 interpreter namesAdobe PostScript status. 


Next in the packet come the command 
and data bytes. Despite its name, the com- 
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Power Packed Uperades. 


SOLID-STEEL CASES CPU COOLER 


POWER SUPPLIES - 


"The premier power-supply maker" 

John Dvorak, PC Magazine, March 30, 1993 

“The only company to go to for a power supply" 
Jerry Pournelle, Byte, April 1993 


STANDARD UNITS 


These UL/CSA approved, fully tested power 
supplies are the best basic units available, 
STANDARD 205 SLIM ......................... $89 


It’s a fact. 486 chips run hot, often exceeding 185%! 
Now, you can cool your 486 to a safe 85°-95% with 
our popular CPU-Cool. It prevents random system 


ULTRA-QUIET UNITS 


Unrattle your nerves with 


NOISE LEVELS (db) . 
-------- абШепсег power supply, 
| recognized nn ПШ m errors and other heat-related problems. Consists of 
the industry’s quietest. | a mini-fan embedded in a sculptured heat sink that 
They're cooled by custom, easily mounts on the CPU. Powered by a spare 
high-efficiency fans that drive connector. Effective, inexpensive insurance! 


п cools CPU 70° - 100% 


m prevents system errors 


ORDINARY SRENCEA 
POWER SUPPLY POWER SUPPLY 


are virtually inaudible! 


CPU TEMP (f 
À must for home office or multimedia applications. | 


SILENCER 205 SLIM ........ SL) Give your comparer a professional, high-tech Jook A years to CPU ^i E 

SILENCER 220 DESK/TOWER .......... KE ^ hoa om premium-quality, American-made = thinner, quieter, an === 

SILENCER 270 DESK/TOWER ......... 8179 а. cases. They're rigid—unlike lightweight eve ult thn cheap Е] 
imports—so motherboards, cards, and drives are U qp эти 


_ HIGH-PERFORMANCE UNITS _ м, properly aligned and grounded. And, with тусу sex =, 
=» ир to 18 drive bays, they offer real expandability! 2308809 6815600005 0221405060220 0200PEPPO 200008 
Ideal for commercial and industrial applications. 


CASE SPECIFICATIONS 
Deskto i Моше Eliminate the risk of network downtime or data loss 
Exposed Drive Bays: j : 13 " фею power supply failure with the TwinPower 900 


REDUNDANT POWER 


6 


Total Drive Bays: $ 8 18 redundant power system. It delivers high-capacity, 
aa Motherboard Capacity: — 1 | 2 fault-tolerant power to your entire network server. 

Upgrade your computer with one of our premium Power Supply Capacity: | | | Р Consists of two Turbo-Cool 450 power supplies 
Turbo-Cool power supplies—the choice of PC PF we ^+ А р in parallel, utilizing a special power-management 

; ۴ 4 Filtered Air Inlet: Yes Yes Yes : ^ An 
professionals. You'll get 50% - 100% more power, Теле ш 26 Тт interface module. A must for mission critical LANs. 
built-in line conditioning, super-tight regulation, Mimmin Yes Ye Үк и 900 watts peak power | 
ultra-clean output, a high-capacity ThermaSense All-Steel Construction: Yes — Yes — Yes m [00 X more reliable — | 
variable-speed fan (300W models), UL/CSA/TUV Beige or Black Finish: Ys — Ys їв than a single-unit 
approvals, and a no-hassle 2-year warranty! Ideal dones Specs: з 2 {Р п load-sharing design 
for high-end workstations and network file servers. PONO M ы " z m hot-swap capability 
TURBO-COOL 300 SLIM/BABY ......... $169 SOLID-STEEL DESKTOP CASE......... $295  mallows dual UPSs M 
TURBO-COOL 300 DESK/TOWER ... $189 — SOLID-STEEL TOWER CASE ............ $395 mmonster-case compatible ий 
TURBO-COOL 450 DESK/TOWER ... $349 — SOLID-STEEL MONSTER CASE........ $895 — TWIN-POWER 900............................... $995 


РС POWER & COOLING, ING. 
5995 Avenida Encinas, Carlsbad, СА 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 


Most orders shipped same day. We accept Visa, MC, COD, or PO on approved credit. Turbo-Cool, TwinPower and CPU-Cool models guaranteed for 2 years, All other products guaranteed for f year, 
Hours: 7 ат. - 5 рт. (PT) Mon. - Fri. Silencer, Turba-Cool, ThermaSense, TwinPower, and CPU-Cool are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1993 PC Power & Cooling, Inc. 
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mand byte may contain one of three things: 
an NPAP command, the identification 
number of a printer's PDL interpreter, or 
an indication that the packet contains an 
"alert" message from the printer. 


The command byte's meaning depends 
on whether the packet comes from the host 
or the printer, and whether the destina- 
tion/source flag (bit 6 of the flags byte) is 
set to 1. For host commands, if the desti- 


THE MEANING OF FLAG BITS 


The flag bits in byte 4 of an NPAP packet have different 
values. These values can represent commands that come 
either from the host or from the printer. 


COMMANDS FROM HOST 


Bit 7: No Op (МОР), if set, the printer should disregard this 
message regardless of its contents. It turns any message into a 
dummy. 


Bit 6: Destination (NPAP Component or LU#). If set, it means 
the command byte (byte 5) is for the NPAP receiver and is an 
NPAP command. If cleared, it means the message is data to be 
passed to the PDL interpreter, and byte 5 is the LU# that should 
receive the data. 


Bit 5: Continue. if set, it indicates the next message is a 
continuation of this message—that is, this message is not 
completed in itself. If cleared, it means this message ends with 
this packet. Note that "completed in itself" is not the same as 
"complete in itself." Continue Clear just means that the message 
ends with this packet, not that it began with this packet. 


Bit 4: Reply Required. |f set, it means the NPAP receiver must 
respond, if only by echoing the command. If the message is data 
for an LU, the NPAP receiver will acknowledge the data as being 
received. The LU or PDL interpreter will not itself respond to this 
flag, since it's the NPAP receiver that sees and strips off the flag 
byte. If cleared, it means the NPAP receiver responds only to an 
error. In this case, the responses are unsolicited messages sent 
to the host. Remember that NPAP recommends that through a 
parallel interface, every message be sent with this flag set. 


RESPONSES FROM PRINTER 


Bit 7: Error. if set, this message contains error information 
about the command. 


Bit 6: Source (NPAP Component or LU#). Similar to bit 6 of 
command flags. If set, it means the command byte (byte 5) is 
from the NPAP receiver and is an NPAP command. If cleared, it 
means the message is data passed from a PDL interpreter, and 
byte 5 is the LU# that sent the data. 


Bit 5: Continue. Same as bit 5 of command flags. 


Bit 4: Reply Type. If set, this reply was required by the host. If 
cleared, it means this message is due to an error condition in the 
printer or other response not generated by an NPAP command. 
An unsolicited error message is asynchronous and can occur at 
any time. 


Bits 3 and 2: Command/Data Check Type. A 00 indicates that 
no errors were detected in command or data fields, but the 
command was rejected. A 01 indicates a data error. A 10 
indicates a command error. A 11 indicates an error detected in 
the message with error-checking protocol. 


Bits 1 and 0: Printer Status. A 00 indicates the printer is fine; 
no alert condition exists. 01 indicates the printer is still OK, but 
an operator-attention condition exists (e.g., low paper). А 10 
indicates a condition exists that will prevent further printing, but 
the operator can fix it (e.g., out of paper). A 11 indicates a 
condition exists that will prevent further printing and a service call 
is required. 
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nation flag is set to 1, the com- 
mand byte contains an NPAP 
command, and the bytes fol- 
lowing are subcommands or 
command data. 

For printer responses, if the 
source flag is set, the command 
byte either echoes the previ- 
ously sent NPAP command or 
contains an alert message. The 
printer’s NPAP receiver gen- 
erates alert messages that indi- 
cate printer status conditions 
that the NPAP receiver reports 
(e.g., low toner or a paper jam) 
or a message from a PDL in- 
terpreter (e.g., a PostScript in- 
terpreter's response to a query 
of what fonts are available). 

If the destination/source flag 
is cleared to 0, the command 
byte isn't a command at all. In- 
stead, it indicates which of the 
printer's PDL interpreters is the 
destination for a command or 
the source of a response. NPAP 
is designed to accommodate 
printers that can simultaneous- 
ly accept multiple jobs using 
different PDLs. Each job is as- 
signed its own LU (logical unit) 
number when the job begins; 
that LU number is used in some 
NPAP commands and respons- 
es to indicate which job or PDL 
particular data or status infor- 
mation belongs to. LU number 
0 is the default interpreter (typ- 
ically, the power-on default be- 
havior). 

In a host command, if the 
command byte contains an LU 
number, the remainder of the 
message is data to be passed di- 
rectly to the appropriate PDL 
interpreter. In a printer re- 
sponse, if the command byte is 
an LU number, the remainder 
of the message is information 
from the LU's PDL interpreter 
to the host. 

The NPAP commands are 
intended to provide informa- 
tion from the printer in the most 
product-independent way pos- 
sible. For some printers, that 


will open up a whole new world of status 
information. For others, such as PostScript 
printers connected to networks, some 
NPAP commands provide information al- 
ready available. For example, you can get 
a list of available PostScript fonts by either 
sending the appropriate PostScript com- 
mands or sending an NPAP command to 
generate the same information. NPAP gen- 
erates the list of font names in a different 
format than PostScript, but the font names 
themselves are identical. And using the 
NPAP command has the advantage that 
one command works for all types of PDLs. 


Room for Expansion 

The current version of NPAP (Level 1) 
defines only six NPAP base commands 
and 32 subcommands. That leaves plenty 
of room for future expansion, since 240 
different base commands are available in 
the single NPAP command byte, and each 
base command can have an endless variety 
of subcommands. Base commands num- 
bered 00 through 7Fh are reserved for stan- 
dard NPAP commands and extensions; 
commands 80 through EF are available to 
individual printer vendors to define for 
themselves. However, the six Level 1 com- 
mands can provide most of the information 
a host computer is likely to need from a 
printer today. The six commands are Re- 
quest Device Characteristics, request In- 
terpreter Characteristics, Printer Config- 
uration Control, Request Device Status, 
Job Control Command, and Request Log- 
ical Unit Characteristics. 

The 16 values not used as commands, 
FOh through FFh, are earmarked for indi- 
cating alert messages from the printer. 
Three types of alert messages are defined 
in Level 1 NPAP: device status alert, in- 
terpreter message alert, and job control 
alert. 

À device status alert is a warning from 
the printer to the host that something has 
gone wrong. That "something" can range 
from low paper or toner supplies to ma- 
jor printer problems that require repair, 
such as a circuit-board failure. But al- 
though the category is broad, each NPAP 
alert message itself is specific about the 
problem, as well as how urgently it re- 
quires attention. An interpreter message 
alert indicates a message from a PDL in- 
terpreter (e.g., a response from a PostScript 
interpreter to a query or error). 

A job control alert is a message from 
the printer indicating that a particular point 
in the job has been reached (e.g., that the 
job has been processed and is ready to 
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Significant Savings, Equivalent Performance. 
Kingston's IBM designed SLC/Now! plus SX/Now!, 
486/Now! and MCMaster processor upgrades 
make existing systems perform like new 3865X, 
4865Х or 486DX models. They provide the 
power needed for today’s software, perform 
comparably to new systems and cost at least 
70% less. 


"d is Assured, 
| Bench lesting of each 
and every product with 


tbe National Software Testing Laboratory provides 
tbe maximum assurance of individual product 
quality and compatibility. 


KINGSTON PROCESSOR UPGRADES. 
SAVE YOUR PIPER AND А BUNDLE. 


New i з System dE 


LN Speed 2.0: ЯА MHz 35 Mi Tum 4 SONE fram AST, 
2 Compaq, Epson, Everex, 

Recount: 5:44 Min. 1:51 Min. - - аы ааа ТЕШ. 

а Price: $215 А NEC, Toshiba and Zenith 


P ^ y X ш, | With SUC/Now! 50 | | With SUC/Now! 50 | 


NM ITO Speed 2.0: 13 MHz m 14 зет 
Recount: 3:34 Min. 
Retail Price: UC EN 


us қ л! МШ Lu r 
Landmark Speed 2.0: 39 MEE TLL No ах 23. MHz 84 MHz TAM PS/2 Models 70 and ED, 


, 2 і , _ Gormpaq Deskpro Models 
Recount: : қ : А :38 Ѕес, 3HV 16, 36/20, 386/BWe, 
Retail Price: o 280 3925, 3925с. 38/33 


Landmark Speed 2 2.0: ; i 4 IEM PS/2 мов 55, 5б, 57, 
65, 70, 80 and 

Recount: 

Retail Price: 


Al туйт ісіні with JOMB ira except MOMasser, tested wth КИН on-board and EHB on mother board. АЙ gain prices are MSRP at slandand configuration ax of 1/9) Processor appnicde prices are MSRP ax of 4/153 
Recount conducted оң IMB Excel for Windows spreadsheet gruevated by Kingston Technolgy. 


More Information. 
Full Compatibility. Contact your nearby Kingston dealer 
Kingston's processor upgrades or give us a call at (800) 835-6575 


bh Um 
It runs with are tested to be fully compatible to find ош which processor upgrade — ! д та 
NetWare with today's most popular oper- is best for you. — Xi UT 
ating environments including MS DOS, Microsoft | í | | | Kingston Reliability. 


Windows, IBM's OS/2 and Novell Netware. Like our memory products, every 
processor upgrade is individually 
P tested prior to shipping, supported by 
ха Kingston free comprebensite technical assistance 
—— á— and backed by a five-year warranty. 
THE INSIDE NAME IN UPGRADES 


17600 Newbope Street, Fountain Valley, California 92708 (714) 435-2600 Fax (714) 435-2699 


АН Trademarks, Regisiered Trademarks and Logos are of their respective bolders Kingston and Kingston Technology are Registered Trademarks of Kingston Technology Corporation MCMaster is а Trademark of Aox, Inc 
Both 5XNow and 486Nou^ are currently certified by The National Software Testing Laboratory Certification for recent introductions, MCMarier and SLC/Now’, is pending Developer tested only Novell makes no warranties with respect 10 these products. 
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begin physically printing). Job control 
alerts offer the host an opportunity to abort 
the print job or to change how the job will 
actually be printed. For example, by the 
time a job has completed processing and is 
next in line to print, there may not be 
enough paper left in the tray to finish all 20 
copies a user requested. 

Job control alerts also offer one of the 
biggest advantages of NPAP for future 
printer features. Today, printers mainly 
compete on speed, resolution, and the 
number of emulations they support. What’s 
missing are many of the amenities that 
have become standard for high-volume of- 
fice photocopiers, such as automatic col- 
lating and stapling. Job control alerts sup- 
port a standardized way of specifying such 
finishing touches at the appropriate time in 
the printing process. It's still up to printer 
vendors to actually add features like col- 
lating and stapling to their products. 


Upside, Downside 

With the wealth of new printer status in- 
formation that it offers to host computers, 
NPAP clearly has many advantages, but 
there are drawbacks, too. The most obvious 
one is that, from the outside, NPAP ap- 
pears to be yet another emulation for print- 
ers to support, even though it's really an 
"emulation" that supports other emula- 
tions. NPAP is not transparent; if a host 
or application mistakenly uses an NPAP 
driver with a printer that doesn't under- 
stand NPAP, the result will likely be pages 
of garbage, and a printer expecting NPAP 
and receiving ordinary ASCII text will re- 
port an error. 

Although NPAP radically improves 
communication between a host and a print- 
er, the price of that communication is com- 
munication: Significantly more bytes will 
pass between host and printer with NPAP 
than without it. Howev- 
er, NPAP also includes 
commands to turn off 
NPAP packet process- 
ing so that raw text can 
be sent to the printer, ei- 
ther until the current job 
is complete or until the 
printer is reset. 

On the plus side, 
NPAP may help to cut 
some communications 
traffic. Forexample, with 
information provided 
through NPAP, a host 
may be able to avoid 
downloading unneces- 
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The NPAP specification— including the 
current version of the protocol —is 
available for downtoading from 
Lexmark International's BBS at (606) 
232-5238 or by anonymous ftp over 
the Internet from fip.lexmark.com in 
the directory /pub/npa. The 
specification is called NPAP.ZIP, which 
is a PostScript file that has been 
compressed using PKZip. The 
specification is also available on 
CompuServe via the Intel forum (just 
type GO INTEL). For Information on 
joining the Network Printing Alliance, 
contact Mike Stilz at Lexmark at (606) 
232-4817 or Ron Smith at Texas 
Instruments at (617) 774-6151. 


EAU The Printers Talk Back 


Talking Printer Politics 


Packard. 


Although the NPAP (Network Printing Alliance Protocol) 
looks like a well-developed solution to the problem of getting 
printers to talk back, there’s no guarantee the next printer you 
buy will support it. That's because the list of NPAP's support- 
ers is missing one of the biggest names in printers: Hewlett- 


HP already has its own solution for getting information 


from a printer: PJL (Printer Job Language). PJL is more limit- 
ed than NPAP, but it does provide many essential features for printer control and 
communication. PJL's biggest drawback is that control and status commands can 
be sent to the printer only before and after a print job runs, not while it's in 
progress. However, that weighs only lightly against PJL's biggest advantage: It's 
already available from HP, which dominates the laser-printer business. (NPAP 
isn't even second in line behind PJL; Compaq also has its own proprietary printer- 


control protocol.) 


NPAP's partisans argue that HP's РЛ. isn't as robust as their protocol, especial- 
ly for managing printers on a network. HP's recent answer was to select SNMP as 
its choice for managing networked printers. SNMP is already widely used for man- 
aging devices on Unix-based networks, and it's familiar to many network adminis- 
trators. And while NPAP can be extended to control devices (e.g., fax cards and 
scanners), SNMP can work with almost any device on a network. At least one 
high-end printer vendor, QMS, has joined HP in endorsing SNMP, and with PJL 
on the low end and SNMP on the high end, HP seems to have NPAP surrounded. 

But a new alliance has confused things even further: The NPA recently infor- 
mally joined forces with the DMTF (Desktop Management Task Force). DMTF 
was started in 1992 to develop a standard management interface for desktop com- 
puters. HP is a DMTF charter member, but so are NPA founders Intel and IBM, 
along with DEC, Microsoft, Novell, Sun, and Synoptics. And the more than 300 
other DMTF members will have their say before NPAP, PJL, SNMP, or any other 


protocol is anointed the winner. 


In practice, of course, there may never be a single “winner” in networked-printer 
management. But the competition is guaranteed to spur improvements to both 
NPAP and its competitors. The only ones guaranteed to come out ahead are users. 
One way or another, your printer is likely to never be tongue-tied again. 


sary fonts or use a more effective emula- 
tion to reduce the data stream to the printer. 
NPAP also offers the chance for print man- 


For More Information agement improvements, 
especially for large net- 


works. More intelligent 
and communicative 
printers will save sup- 
plies that won't be wast- 
ed on incomplete jobs. 
They'll cut waiting time 
when printers aren’t used 
for jobs they can’t han- 
dle. And they'll no longer 
require babysitting by 
administrators or oper- 
ators, who today must 
keep one eye on the 
printer's front panel; with 
NPAP, the printer can 


call for help when it's in trouble. 

Ás much of an improvement as NPAP is 
today, it's already being extended for the 
future. NPAP can easily be stretched to 
support input devices as well as printers— 
including scanners and fax devices. Mem- 
bers of the Network Printing Alliance are 
continuing work on polishing the proto- 
col and developing extensions. With the 
broad array of printer vendors planning 
new products that incorporate NPAP, it 
looks as though there may finally be a new 
and better standard for connecting com- 
puters and printers. Uncommunicative net- 
work printers may finally be headed the 
way of the dinosaur. Bi 


Frank Hayes is a writer, communications consul- 
tant, and former West Coast news editor for BYTE. 
You can contact him on BIX as "frankhayes. " 
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Matrix display = | 
640 x 480 VGA with 
high-speed video 
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The notebook industry’s first 4mm, 
full-travel keyboard with the 


look and feel of a desktop system. 
/ 
“чы. / 


> — 


susten | ut ig htm ТЫ] 
fast graphics 


Built-in Windows plus 
30MHe 486DX2 processor 
(with coprocessor) for 
blazing performance. 


If you've been waiting for an 
active matrix color notebook with 
true desktop power, your wait is over. eh 
Thanks to the new TravelMate" 4000E VVA] 
WinDX2™/50 Active Matrix Color 
notebook from Texas Instruments. 


50MHz DX? With 256 brilliant, simultaneous colors and a 
processor with — 50MHz 486DX2 processor, this powerhouse doesn't 
coprocessor ; : 

POSES Just whisper color, it screams it. | 

performance And yet the TravelMate 4000E weighs a mere 6.2 
іп а notebook. pounds, including battery. This convenient size and 


_ weight gives you more performance* than the leading 
- 486 notebooks. And the industry's first 4mm, full- 
travel keyboard gives you the feel of a desktop. 


| —— Thanks to 

Of the leading active matrix color notebook manufacturers, only ТЕ 
ТІ offers the desktop performance of a BOMHz DX2 processor, Julii Windows 
3.1 and useful TI 


Active Color Weight $86 дені 

Notebook (lbs) Processor Speed Coprocessor utilities, you can 
TravelMate 4000E 6,2 DX2  $50MHz Yes power up to 
Toshiba 14/00 0j 9% Ші Yes Windows in just 


Compaq LTE Lite 4/8 45 9L МИ: Yes 15 Seconds. And 
IBM ThinkPad 14 50 90 NO the TravelMate 


EXTENDIN 
WITH I 


CONDS 4000E is Windows NT-compatible. 
r With 4MB of main memory, expand- 
able to 20MB, you're ready for today's 
and tomorrow's software. 
Ifyou work on the go, you'll also go 
for the rugged 200MB hard disk drive, 
the high-speed video bus and 1 MB of video RAM, as well as the full range of 
connectivity options — snap-on modules for Ethernet? LANs, SCS]-com- 
patible devices and an internal 14400 bps V.32 bis modem with 9600 bps 
send/receive fax capability. 
For more information about the only 486 notebook family 
that won five Editor's Choice awards in PC Magazine's August 
issue, call 1-900-227-3500. 


TI TravelMate 
486DX2 Notebooks 


= 30MHz Enhanced 
AOMHz Passive Color 
Monochrome 


50MHz 
Active Color 


4% TEXAS 


INSTRUMENTS 


*Based on industry standard application performance speed tests. TravelMate, WinIX2 and “Extending Your Reach With Innovation” are trademarks of Texas Instruments. Ethernet is a registered trademark of Xerox Corp. 


The intet Inside logo is a trademark of Intel Corp. 01993 TI. 


Circle 153 on Inquiry Card. 


m" 


á EU. 
EPIIT LI 


Twas the night 
before I bought my DC. 


The only thing stirring was one mouse and me. 
The DC I planned to purchase with such care. 
Waa yet unselected, still up in the air. 


=” 


This business of buying the perfect DC 

Was more difficult than | thought it would be. 
While visions of failure loomed dark in my head, 
My eyelids grew heavy as if they were lead. 

| may have been dreaming, but how can I tell? 

My memory recorded whal happened so well. 
Then out on the lawn there arose such a clatter. 

| sprang from my desk to see what was the matter. 
| saw the strange craft and | let out some “Wows,” 
Ils not oflen you sce a red sleigh drawn by cows. 
For a second | swore that my eyes played a trick, 
The driver was Santa Cow, not old SL Nick! 

She brought with her toys for broadening minds. 
Gateway 2000™ PCs of all kinds. 


| remembered that name — “Gateway values,’ | read. 


"Are the best in the industry.” editors said. 
"Gateway prices, quality. and service,” they wrote. 
“Are udderly wonderful. They get our vote.” 


“You've eot a friend in the business." © 


ETT 


2058 


Santa Cow didn't speak, but went straight to her work, 
Pulling PCs like magic from her bag with a jerk. 
Then, what to my wondering eyes should appear, 
But a miniature DC called the Handbook, I hear. 
With VGA screen and performance so quick, 


а чу 
t.a d 


| knew at a glance ‘twas a 486. — E 
HandBook* 486 

i- Ш Revolutionary size 
computer this small? b E Intel® SL-Enhanced 486 CPU 
E Backlit VGA screen 


Фо how could they make a 


The whole package weighs less a 
ч E Great power management 
then three pounds in all E | Ni Touch-type keyboard 
This little gem would be perfect. - E Integrated pointing device 
Мс — Prices start at just $1,495! 
for me, O TA 


Working hither and yon as I'm oft apt to be. 
The HandBook would be a most marvelous gift, 


But there are more choices to ponder and sift. 


“Yar vë got a friend in the business. ® 


800-846-2058 


| AK IN ү“ )r ! 


At once | set eyes on another delight, 

Its screen was a bouquet of colors so bright. 
Twas the 486 ColorBook under the tree. 
Same price as mono from another company. 
Derformance and color at such a good price, 
Is there something here that will 


barely suffice? 
E Brilliant color at mono price 


Lê Тйен amalha ¢ B Intel® SL-Enhanced 486 CPU 


built-in trackball, b Great battery life 
With the ColorBook you really 73 М Removable hard drive 
: Ш Compact size, 5.7 Ibs. 
can have it all! b. Integrated trackball 


| started to see that with all 


d uL Prices start at only $1,995! 


Gateway s wares, 
Although it sounds corny, there somebody cares! 
You get honest value for your hard-earned buck. 
Compared to them I find the other brands ... 
Well, they're just not as good. 


“You've got a frien іл the business, “В 


800-846-2058 


Santa Cow was still busy unwrapping DCs, 

The next one she opened was sure to appease 
A person who's searching for power for less, 
Mini desktops from Gateway are simply the best. 


These systems performance is tops in their class, 


.м% 
Ы ELE пы " 


a M ES AM ыз = 
TT ` Mini Desktop Systems 
B Outstanding price/performance 
A whole lotta MIPS here for E Local bus video 


not thal much money, b сл! footprint case 
- B Upgradeable & expandable 


Ш Large, fast hard drive 
to my honey. > j n Energy Star "Green" PC 
Ес W Prices start at only $1,275! 


Just study the benchmarks, 


This deal would be easy to sell «a 


With local bus also the video 
is fleet. 

Add software to boot and the systems complete. 

When it's said that small packages hold the best things, 

It refers to the minis that Santa Cow brings! 


“You've gota friend in the business. "* 


800-846-205 8 


| Demanio. 
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Behold! What's this? More systems to view? 

Santa Cow showed another with a trumpeting moo 

| sneaked a close look out from under a table. 

4DX2-66V was the label 

| recognized this Dig Kahuna ST, Шақан 
machine. 


VESA" Systems 


The one that the editors er | шЕхсііпу video performance 


li Non-proprietary VESA local bus 
li Compact but roomy desktop case 


would just scream. 


It won all the honors. near = Upgradeable & expandable 


countless awards. E Mi Large, fast hard drive 
E. ШЕлегру Star “Green” PC 


These VESA PCa hold most ll Prices start at just $1,495! 


proud motherboards. 2 
| ruled out this kind of performance for ۹ i 
Too costlv. | reasoned. for VEGA local bus 
But look at that price. | was certainly wrong. 


With Gateway ! can have that for which | long. 


“You've got a friend in the business "® 


800-846-2058 


"On по! Santa's gone" | heard someone exclaim. 

Twas me. | discovered. no other to blame. 

Then | saw where she was. in the kitchen she sal. 

danta Cow having cookies and milk with the cal. 

In the doorway | found one 
more fabulous thing, 


In all of DC-dom. the system : E Intel's latest 64-bit CPU 


thats king, . MW Outstanding video performance 
Bi Extremely fast PCI local bus 


A Pentium tower with PCI bus. 3 E Expandable tower case 


This svstem is certainly worth all -A ICE MEE E 
E Double-speed CD-ROM 


the fuss E Prices start at only $2,995! 


With oodles of RAM and a big 
dose of cache. 

The D560 ік the way to be brash. 

I've so шапу choices, now what have | missed? 


How ‘bout a Gateway for each on mv list! 


“You ve ғи а friped in the bytnprc ^" 


ROCE & 5600 л 


Like icing on top of a 
wonderful cake. 

The Cow filled the stockings with 
goodies that make 

A DC productive and more 
lun to use. 

Deripherals keep vou from 
singing the blues. 

Of course multimedia ıs all 
the rage. 

You ve plenty to choose from to 
move to that stage 

With sound cards and speakers 
and fast CD-DOM. 


There s stuff here to please апу 


Harry. Dick or Tom. 


Multimedia 


Multimedia Upgrade Kit 

Kit includes: Gateway 2000” 16-bit CD-quality 
sound card, Sound Blaster-‘compatible: double- 
speed CD-ROM drive compatible with music 
CDs. multisession photo CDs and CD-ROM titles; 
two Labtec? speakers that attach to your PC 
monitor: Microsoft* Encarta (worth $249 by 
itself). system CD with Microsoft Multimedia 
Pack." $299 


For system configurations that include a 
CD-ROM dnve: $132 


Altec Lansing Speakers 

Get superior stereo sound with these top-rated 
Altec Lansing ACS-300 speakers with separately 
powered subwoofer. $219 


Sound Kit 
Sound Blaster 16 Advanced Signal Processing 
sound card and two Labtec speakers. $195 


Communications 


TelePath" II Fax/Modem 

Internal fax/modem, 14,400bps modem, V.32bis, 
with 14,400bps fax capability. Package includes 
Crosstalk™ for Windows, WinFax" Lite, Qmodem 
and a CompuServe® trial membership. $159 


Cardinal? 2400 Fax/Modem 

Internal fax/modem, 2,400bps modem, V.22bis, 
with 9,600bps fax capability. Package includes 
Qmodem and WinFax Lite. $49 


Intel EtherExpress " 

A 16-bit Ethernet adapter from one of the world 
leaders in network adapters. $105 Twisted Pair or 
BNC Kit (BNC Kit includes cable, connector, 
terminator and card) 


Ethernet Adapter from 3Com* 
Manufactured by 3Com for Gateway. Features 
parallel tasking architecture with a high level of 
integration. $105 Twisted Pair. $125 BNC Kit 
(includes cable, connector, terminator and card) 


Colorado Memory Svstems TBU 

250MB internal automatic tape backup unit copies 
up to 9.5MB per minute with high-speed data 
compression. Comes with easy-to-use Windows 
and DOS software, one tape and cable. $159 


Monitors 


CrystalScan* 17-Inch Monitor 
Non-interlaced color monitor, 26mm dot pitch. If 
your system comes with a 14-inch monitor, you 
can upgrade to this monitor for $600; from a 15- 
inch monitor, $520. (Prices good only for 
upgrades at the time of system purchase.) 


Printers 


Panasonic Color-Capable Printer 
Add color to your documents with this 24-pin dot 
matrix printer. Includes Adobe Type Manager? 
KX-P2123 Printer $259; Color Option $50 


Epson” Stylus 800 Ink Jet Printer 

Great laser quality at an even greater value. 
Measuring only 17 inches by 10.5 inches, the 
Stylus 800 has seven different typefaces and prints 
an extra-quiet 150 characters per second at 
360dpi. Parallel cable included. $289 


Epson ActionLaser 1500 Laser Printer 
The ActionLaser delivers professional-quality 
printouts with cnsp, sharp images, black blacks 
and smooth, “jag-free” lines. It also features a fast 
six-page per minute print speed, 14 resident fonts, 
300 x 300dpi, and IMB memory expandable to 
SMB. Parallel cable included. $669 


TI MicroLaser " Pro 600 

This Texas Instruments laser printer redefines 
value in high-performance printing with GMB 
RAM standard, a fast eight pages per minute print 
rate, 500-sheet capacity and true 600dpi quality. 


With 23 PostScript? Fonts: $1,449 
With 65 PostScript Fonts: $1,629 


The peripherals listed here are sold only with the 
purchase of a system. For details on our complete 
line of extras for Gateway customers, ask for our 
special add-on components division when you call. 


“Foti vê gor û fend in the business. Ê 


-846-2058 


8 0 0 


The software was Santa Cow's 
piece de résistance, 

With titles from Gateway I'd 
placate all wants. 

Each Gateway PC comes with 
software installed, 

More options than anywhere 


else that І called. 


1 


Application Software 


If a system comes with “choice of application 
software,” choose one of the following packages: 


Microsoft” Excel for Windows™ 

Microsoft Word for Windows™ 

Microsoft Word and Bookshelf '92* 
CD-ROM Edition 

Microsoft PowerPoint for Windows" 

Microsoft Project for Windows™ 

The MS Entrepreneur Pack (Works;" Publisher; 

Money," and games) 

Borland Paradox? database and Quattro®Pro for 
Windows spreadsheet 


Application Software Upgrades 

You can upgrade from a choice of application 
software to Microsoft Office, CD-ROM version, 
for only $99! This single package has Word, 
Excel and PowerPoint. If the system you want 
comes with MS Works for Windows," you can 
upgrade to a choice of application software for 


only $100. 
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CD Software 


MECC Education Pack 

MECC, one of the leaders in educational software, 
has bundled four of its most exciting programs, 
including: Oregon Trail — an exciting journey 
through the Old West; Money Works/Clock 
Works — teaches your child about money and 
time; Story Book Weaver — allows the child to 
create storybooks with pictures, words and 
sounds; and Super Munchers — a computer trivia 
game for the whole family. $59 

Just Grandma and Ме” 

One of the most popular interactive animated 
stories for children on the market, Just Grandma 
and Me is packed with multimedia sound effects, 
music and animation. $39 


Microsoft Encarta Encyclopedia 

Where typical encyclopedias end, Microsoft 
Encarta begins. It brings leaming to life with 
words, images, animation and sounds. More than 
25,000 articles help you learn about every subject 
from Aardvark to Zygote. Listen to over 350 
music segments, hundreds of bird and animal 
sounds, over 100 readings by authors, and samples 
of more than 45 languages. Includes the complete 
text to the 29-volume 1992 Funk and Wagnall’s 
New Encyclopedia. $249 


Microsoft Dinosaurs 

This program takes you back millions of years 
for a face-to-face encounter with dinosaurs. 
It’s eye-opening education and awesome 
entertainment. $55 


Microsoft BookShelf '93 

The powerful interactive reference tool no PC 
should be without! Includes the Concise 
Columbia Encyclopedia, the American Heritage 
Dictionary, Roget's 11 Electronic Thesaurus, the 
World Almanac and Book of Facts 1993, 
Bartlett’s Familiar Quotations, the Concise 
Columbia Dictionary of Quotations, and the 
Hammond Atlas. $119 


The 7th Guest 

The first interactive drama in a terrifyingly real 
virtual environment with real actors. The new 
standard in multimedia entertainment. The 
game's graphics are so real you'll think you're 
watching a movie. (Caution — contains scenes of 
graphic violence.) $49 


Jazz: A Multimedia History 

Travel on a musical journey with photos, video 
clips, sound effects, interviews and jazz music 
from 1923 to 1991. $32 


The software listed here is sold only with the 
purchase of a system. For details on our complete 
line of extras for Gateway customers, ask for our 
special add-on components division when you call. 


"You've got a friend in the business." * 


800-846-2058 


PORTABLES 


HANDBOOK" 486SX-25 


B Weight: 2.9 Lbs. 

B Dimensions: 9.75" x 5.9" x 1.6" 

E 25MHz SL Enhanced Intel® 
486SX Processor 

Ш 4MB RAM (expands to 20MB) 

Ш 80MB IDE Hard Drive 

Ш 7.9" Backlit VGA Display 

B NiMH Battery & AC Pack 

B Suspend/Resume Feature 

W | PCMCIA Type II Slot 

Ш Integrated Pointing Device 

Ш 78-Key K 

@ Parallel, Serial & PS;2 Ports 

Ш MS-DOS? Windows™ & 
Serial Transfer Cable 


$1495 


COLORBOOK 486SX-25 


B Weight: Under 5.7 Lbs. 

B Dimensions: 11.7 x 85" x 1.77" 

B 25MHz SL Enhanced Intel® 
4868 X Processor 

B 4MB RAM (expands to 20MB) 

B 3.5" | 34MB Diskette Drive 

E Removable 80MB IDE Drive 

Ш 9.4" VGA Dual-Scan STN 
Color Display 

@ NiMH Battery & AC Pack 

B Suspend/Resume Feature 

Ш ? PCMCIA Type II Slots 

W Integrated Trackball (2 buttons) 

Ш 85-Key Keyboard 

Ш Parallel, Serial & PS/2® Ports 

Ш External VGA Port 

Ш MS-DOS and Windows 


$1995 


HANDBOOK 486DX2-40 


B Weight: 2.9 Lbs. 

Ш Dimensions: 9.75" x 5.9" x 1.6" 

Ш 40MHz SL Enhanced Intel 
486DX2 Processor 

Ш 4MB RAM (expands to 20MB) 

B 130MB IDE Hard Drive 

W 7.9" Backlit VGA Display 

B NiMH Battery & AC Pack 

Ш Suspend/Resume Feature 

Ш | PCMCIA Type ЇЇ Slot 

Ш Integrated Pointing Device 

В 78-Key Keyboard 

Ш Parallel, Serial & PS/2 Ports 

B MS-DOS, Windows & 
Serial Transfer Cable 


$1995 


COLORBOOK 4868X-33 


Ш Weight: Under 5.7 Lbs. 

B Dimensions: 11.7 x 8.5" x 1.77" 

B 33MHz SL Enhanced Intel 
486S X Processor 

Ш 4MB RAM (expands to 20МВ) 

B 3.5" |.44MB Diskette Drive 

Ш Removable 170MB IDE Drive 

B 94" VGA Dual-Scan STN 
Color Display 

Ш NiMH Battery & AC Pack 

E Suspend/Resume Feature 

Ш ? PCMCIA Type II Slots 

Ш Integrated Trackball (2 buttons) 

Ш 85-Кеу Keyboard 

B Parallel, Serial & PS/2 Ports 

Ш External VGA Pon 

B MS-DOS and Windows 


$2395 


NOMAD 450DXC 


B Weight: 6.2 Lbs. 
E Dimensions: 8.5" x 11" х 22" 
Ш 50MHz Intel 486DX2 Processor 
Ш 8MB RAM 
B 3.5" 1.44MB Diskette Drive 
E 200MB IDE Hard Drive 
E 8.4" Color Active Matrix Screen 
Ш NiMH Battery & AC Pack 
E Simultaneous Video with IMB 
B 79-Key Keyboard 
W Microsoft® Ballpoint Mouse 
@ | Parallel, 1 Serial Port 
Bi MS-DOS. Windows & 

Works for Windows™ 


$3995 


COLORBOOK 486DX-33 


Ш Weight: Under 5.7 Lbs. 

Ш Dimensions: 11.7" x 8.5" x 1.77" 

B 33MHz SL Enhanced Intel 
J86DX Processor 

B JMB RAM (expands to 20MB) 

B 3.5" 1.44MB Diskette Drive 

E Removable 170MB IDE Drive 

Е 9.4" VGA Dual-Scan STN 
Color Display 

B NiMH Battery & AC Pack 

Ш Suspend/Resume Feature 

Ш 2 PCMCIA Type II Slots 

B Integrated Trackball (2 buttons) 

Ш 35-Key Keyboard 

И Parallel, Serial & PS/2 Ports 

Ш External VGA Port 

E MS-DOS and Windows 


$2695 


HANDBOOK PACKS 


Traveler's Packs: 

E Case, extra battery, alkaline 
battery pack & PCMCIA 96/24 
fax/modem. $369 

B Case, extra battery, alkaline 
battery pack & PCMCIA 
TelePath" fax/modem. $489 

Presenter 's Pack: 

E PCMCIA VGA adapter, 
Asymetrix* Compel & case. 
$319 


COLORBOOK PACKS 


Traveler 's Packs: 

ШЕ Case, extra battery & PCMCIA 
96,24 fax modem. $329 

W Case, extra battery & PCMCIA 
TelePath fax/modem. $449 


| OPTIONS 
PCMCIA Cards: Cases: 


B TelePath fax/modem — B Padded, soft-sided black 
14,400bps send-receive fax. cases custom-designed for 
14,400bps modem. $319 ColorBook or HandBook. 

ll Fa modem — ColorBook $49 HandBook $55 
9,600bps send-receive fax with Extended VIP Warranty: 
2,400bps modem. $199 B We'll ship a replacement 

® Ethernet adapter. $189 notebook within 24 hours during 

B Token Ring adapter. Call one-year warranty. Must be 

Ш HandBook VGA adapter. $229 purchased at point of sale. 

Batteries: Call for details. $100 

B 22Ah NiMH batteries. $89 4MB or 16MB RAM Upgrades: 
each E Due to the volatility of the 

E HandBook alkaline battery DRAM market, please call 
pack. $29 for pricing. 

Diskette Drive: 

® HandBook 3.5" 1.44MB extemal 


diskette drive. $99 


Easy Payment Options 

We make it easy for you to buy a Gateway PC. 
too! We accept most major credits cards and 
C.O.D. terms, with net 30-day terms and teasing | 
options available to qualified commercia customers. 

You can also apply for our new Gateway 2000" DuoLine" 
MasterCard? Card, issued by Dial National Bank, which lets you make 
purchases from Gateway and anywhere else MasterCard is accepted by 
giving you two lines of credit — one for Gateway purchases and onc for all 
other purchases. For Gateway purchases, the card has no annual fee and a 
low variable interest rate of just 12.9% APR. For other transactions, you 
get a variable interest rate of 13.9% APR and a low $18 annual fec.* 

The Gateway interest rate translates into some low monthly payments 
for your PC. For example. payments on a purchase of 52,000 would be $60 
per month for 42 months.** Ask your sales representative about the 
DuoLine MasterCard, or call 800-846-1781 for an application. 


*Cash advance fee is $1 plus 2% of the amount of the cash advance. but not less than $5 nor 
more than $10. Financing is available on approved credi: with the Gateway DuoLine 
MasterCard, issued by Dial National Bank, Des Moines, lowa. **The final payment may be less. 
The total of all payments is $2,489.40 which includes $489.40 in finance charges. The example 
given above assumes you have no other balance on your Gateway line of credit and that the APR 
does not change. This information does not apply to the MasterCard line of credit, which has 
different terms. 


"You've рога friend i їп the business. "Ж 
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MINI DESKTOP SYSTEMS 


45X-33 


B intel? 33MHz 486SX Processor 
E 4MB RAM 

B 3.5" Diskette Drive 

Ш 212MB 13ms IDE Hard Drive 


Ш Local Bus Graphics Accelerator 
w/ 512KB DRAM 

Ш 14" Color CrystalScan® 1024NI 

B Mini Desktop Case 

Ш 5 16-Bit ISA Slots 

Ш 101-Key Keyboard 

Ш Microsoft? Mouse 

E MS-DOS? Windows" & Tools 

Ш MS Works for Windows™ 

E EPA Energy Star Compliant 


$1295 4sx-25$1275 


4DX2-50 


E Intel SOMHz 486DX2 Processor 

Ш 4MB RAM, 128KB Cache 

® 3.5" Diskette Drive 

E 424MB 13ms IDE Hard Drive 

® Intel Pentium Technology Ready 

B Local Bus Graphics Accelerator 
w/ IMB DRAM 

B 14" Color CrystalScan 1024NI 

Ш Mini Desktop Case 

Ш 5 16-Bit ISA Slots 

B 124-Key AnyKey*Keyboard 

Ш Microsoft Mouse 

E MS-DOS, Windows & Tools 

Ш Choice of Application Software 

@ EPA Energy Star Compliant 


$1795 


ETT 
"i 


4DX-33 


Ш Intel 33MHz 486DX Processor 
E 4MB RAM 

Ш 3.5" Diskette Drive 

B 212MB 135 IDE Hard Drive 
Ш Intel Pentium" Technology Ready ІШ Intel Pentium Technology Ready 


Ш Local Bus Graphics Accelerator 
№! 512KB DRAM 

W 14" Color CrystalScan 1024NI 

B Mini Desktop Case 

W 5 16-Bit ISA Slots 

В 101-Кеу Keyboard 

Ш Microsoft Mouse 

Ш MS-DOS, Windows & Tools 

Ш MS Works for Windows 

Ш EPA Energy Star Compliant 


$1495 


4DX2-66 


E Intcl 66MHz 486DX2 Processor 

E 4MB RAM, 128KB Cache 

B 3.5" Diskette Drive 

E 424MB 13ms IDE Hard Drive 

B Intel Pentium Technology Ready 

В Local Bus Graphics Accelerator 
w/ IMB DRAM 

Ш 14" Color CrystalScan 1024NI 

Ш Mini Desktop Case 

Ш 5 16-Bit ISA Slots 

B 124-Key AnyKey Keyboard 

Ш Microsoft Mouse 

® MS-DOS, Windows & Tools 

W Choice of Application Software 

Ш EPA Energy Star Compliant 


$1995 


| Tools on Тор” is now included on all Gateway 2000 mini 
desktop, desktop and tower systems. Program includes file 
| manager, desktop and emergency disk portions of Central 
unt Point's award-winning PC Tools for Windows. 


MINI UPGRADE 


At the time of purchase, you can 
upgrade your 4SX-25, 4SX-33 or 
4DX-33 mini desktop system to 
include the following features: 

Ш 128KB Cache 

B 1MB Video DRAM 

Ш 424MB 13ms IDE Hard Drive 
Ш 124-Key AnyKey Keyboard 

E Choice of Application Software 


$225 (A $275 value!) 


Sorry, offer good only at the time of 
system purchase. 


HOME OFFICE PACK 


Include these peripherals with your 
new Gateway desktop and you have 
everything you need for an efficient 
home office. 

Ш Epson® Stylus 800 Ink Jet Printer 
B TelePath™ 11 Fax/Modem 

И | Parallel Cable 


$429 


Only with system purchase. 
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EPA POLLUTION PREVENTER 


VESA SYSTEMS 


4SX-33V 4DX-33V 4DX2-50V 
ШЕ Intel 33MHz 486SX Processor Ё Intel 33MHz486DX Processor Ш Intel 50MHz 486DX2 Processor 
E 4MB RAM Ш 8MB RAM, 128KB Cache Ш SMB RAM, 128KB Cache 
Ш 5.25" & 3.5" Combo Drive B 525" & 3.5" Combo Drive Ш Double-Speed CD-ROM 
B 212MB I3ms IDE Hard Drive B 424MB i3ms IDE Hard Drive B 3.5" Diskette Drive 
E Local Bus IDE interface E Local Bus IDE Interface E 424MB 135 IDE Hard Drive 
ШЕ Intel Pentium Technology Ready Ш Intel Pentium Technology Ready Ш Local Bus [DE interface 
Ш VLB™ Graphics Accelerator Ш VLB Graphics Accelerator B Intel Pentium Technology Ready 
with IMB DRAM with IMB DRAM Ш VLB Graphics Accelerator 
Ш 14" Color CrystalScan 1024NI Ш 14" Color CrystalScan 1024NI with 2MB DRAM 
E Baby AT Case Ш Baby AT Case Ш 15" Color CrystalScan 1572FS 


B 5 15А & 2 VESA"TSA Slots B SISA & 2 VESA/ISA Slots Ш Baby AT Case 

B 124-Key AnyKey Keyboard B 124-Кеу AnyKey Keyboard B SISA & 2 VESA/ISA Slots 

Ш Microsoft Mouse Ш Microsoft Mouse Ш 124-Key AnyKey Keyboard 

Ш MS-DOS, Windows & Tools E MS-DOS, Windows & Tools Ш Microsoft Mouse 

E Choice of Application Software Ш Choice of Application Software Ш MS-DOS, Windows & Tools 
Ш EPA Energy Star Compliant Ш EPA Energy Star Compliant E Choice of Application Software 


Ш EPA Energy Star Compliant 
— $1995 $2205 


дім [. 
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he 66MHz BESTBUY @ 
" В а Intel 66MHz 486DX2 Processor ІШ Intel 66MHz 486DX2 Processor 


4DX2-66V 


E “МВ RAM, 128KB Cache E 16MB RAM, 256KB Cache 
Ш Double-Speed CD-ROM Ш Double-Speed CD-ROM 
Ш 3.5" Diskette Drive B 3.5" Diskette Drive 
B 424МВ 135 IDE Hard Drive B 424MB 13ms IDE Hard Drive 
Ш Local Bus IDE Interface Ш Local Bus IDE Interface 
И intel Pentium Technology Ready Ш Intel Pentium Technology Ready 
B VLB Graphics Accelerator B VLB Graphics Accelerator 

with IMB DRAM with 2MB DRAM 
B 15" Color CrystalScan 1572FS Ш 15" Color CrystalScan 1572FS 
Ш Baby AT Case E Baby AT Case 


Ш 5 ISA & 2 VESA/ISA Slots Ш SISA & 2 VESA/ISA Slots 

W 124-Key AnyKey Keyboard B 124-Key AnyKey Keyboard 

Ш Microsoft Mouse Ш Microsoft Mouse 

E MS-DOS, Windows & Tools E MS-DOS, Windows & Tools 

l Choice of Application Software — B Choice of Application Software 
Ш EPA Energy Star Compliant Ш EPA Energy Star Compliant 


$2495 $2905 
Си GATEWAY2000 


"You've got a friend in the business, "* 


800-846-2058 


PENTIUM SYSTEMS 


P5-60 BEST BUY 


@ 8MB RAM, 256KB Cache 

Ш Double-Speed CD-ROM 

B 3.5" Diskette Drive 

Ш 424MB 13ms IDE Hard Drive 

B PCI Local Bus Graphics 
Accelerator with 2MB DRAM 

Ш 14” Color CrystalScan* 1024NI 

B Tower Case with 300- Watt 
Power Supply 

Ш 41$А.2 PCI & 1 РСІЛЅА Slots 

Ш 124-Key AnyKey* Keyboard 

Ш Microsoft® Mouse 

Ш MS-DOS? Windows™ & Tools 

E Choice of Application Software 


52995 


ULTIMATE UPGRADE 


For the ultimate in performance. 

upgrade any 16MB desktop 

configuration to: 

Ш 32MB RAM 

Ш Diamond Viper Graphics 
Accelerator with 2MB VRAM 


$999 


Sorry, offer good only as an 
upgrade at the time of system 
purchase. 


Printed on recycled 


КЕША 


paper with soy inks. 


® Intel 60MHz Pentium" Processor ІШ Intel 60MHz Pentium™ Processor 


Ш 16MB RAM, 256KB Cache 

Ш Double-Speed CD-ROM 

Ш 3.5" Diskette Drive 

Ш 528MB 12ms IDE Hard Drive 

B PCI Local Bus Graphics 
Accelerator with 2MB DRAM 

Ш 17" Color CrystalScan 1776LE 

® Tower Case with 300-Watt 
Power Supply 

W 4 15А. 2 PCI & 1 РСІЛЅА 51015 

® 124-Key AnyKey Keyboard 

Ш Microsoft Mouse 

Ш MS-DOS, Windows & Tools 

Ш Choice of Application Software 


$3995 


MM UPGRADE 


Here's everything you need 10 add 


multimedia to any Gateway desktop 

PC, You won't find a better holiday 

price anywhere! 

Ш Gateway 2000 16-Bit Sound 
Card, Sound Blaster-" Compatible 


Ш Double-Speed CD-ROM 


Ш 2 Labtec* Speakers 
Ш Microsoft Encarta 
Ш System CD 


$299 


For system configurations that 
include a CD-ROM drive: $132 


Only with system purchase. 


PCI 486 SYSTEM —— 


Ш Intel 66MHz 486DX2 Processor 

Ш 16MB RAM, 256KB Cache 

Ш Double-Speed CD-ROM 

W 3.5" Diskette Drive 

Ш 424MB 13ms IDE Hard Drive 

E PCI Local Bus Diamond Viper 
Graphics Accelerator with 
2MB VRAM 

Ш 15" Color CrystalScan 1572FS 

B Tower Case with 300-Watt 
Power Supply 

B 4 15А, 2 PCI & | PCI/ISA Slots 

B 124-Кеу AnyKey Keyboard 

Ш Microsoft Mouse 

E MS-DOS, Windows & Tools 

® Choice of Application Software 


$3295 
` SERVICE 


Every Gateway 2000" system is 

backed by: 

Ш 30-Day Money-Back Guarantee 

@ One-Year Limited Warranty 

B Lifetime Toll-Free Technical 
Support 

Ш On-Site Service Available To 
Most Locations 

B Lifetime BBS Membership 

B FaxBack Automated Fax Service 


Our money-back guarantee does not 
include shipping. On-site service is 
provided free of charge if our 
technicians determine it is necessary 
during the warranty period. If you'd 
like to read the details of our 
warranty. guarantee and on-site 
service program, please call for a 
free copy. 


©1993 Gateway 2000, Inc. AnyKey, CrvstalScan. Mack-and-white spot design. “U” logo and “You've got a frend in the business” slogan are registered trademarks, and 
Gateway 2000, ColorBook, DuoLine and TelePath are trademarks of Gateway 2000, Inc. The inte! Inside Logo, 1011 and Pentium are trademarks or regisiered trademarks 
of Intel Corporation. All other brands and product names are trademarks oc registered trademarks of their respective companies. Due 10 the volatility of the DRAM market, 
all pnees and configurations are subject to change without notice or obligation. Prices do not include shipping. Energy Sur compliant systems may not remain within EPA 


guidelines if upgraded to а Pentium processor. 


SOFTWARE CHOICES 


[f a system comes with "choice of 

application software." choosc one of 

the following packages: 

Ш Microsoft Excel for Windows™ 

lil Microsoft Word for Windows" 

Ш Microsoft Word and 
Bookshelf'92 *CD-ROM Edition 

Ш Microsoft PowerPoint for 
Windows" 

Ш Microsoft Project for Windows" 

Ш The MS Entrepreneur Pack 
(Works;" Publisher." Money." 


and games) 

Ш Borland Paradox* database and 
Quattro*Pro for Windows 
spreadsheet 43 

Mic ROSOFT 
WINDOMS.. 
READ TO RU 


Си GATEWAY2000 


Her work all but finished. 
the night nearly through. 

The Cov looked right at me 
and gave me a moo! 

She spoke not in words. but | 
read in her voice 

The message that Gateway в 


the logical choice 


m if ча Irira "МЫ Ен png "ж 


800-846-205 8 


| woke with a start! Was | dreaming it all? 


“No-matter, | mused, for sure Cateway TII call. 


Then | heard her exclaim as she drove out of sisht, 
"Happy holidays to all, 
and to all a good night" 
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Expand Sure/MAPS with detailed information 
on major metropolitan areas. 
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Street maps let you pin-point locations by 
address or latitude/longitude, 


and two world maps. You can expand your map coverage ү 
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THIS WAS THE ONLY WAY 


a] 
- 


BEFORE SURE'MAPS, 


TO ACHIEVE 
PIN-POINT ACCURACY. 


Now there’s a better way: Sure!MAPS™ = 
CD-ROM based desktop mapping software $ 
from Horizons Technology. No more Ж. 
colored stick pins. No more holes in your 
office wall. Sure!MAPS brings detailed mapping 
capabilities directly to your DOS or Windows PC. 
Import your database into Sure!MAPS to reveal geographic 
trends that will help you make faster and better business deci- 
sions. Whether it’s real estate listings, office locations, customer 
sites or virtually any kind of point-specific data, Sure! MAPS can 
open your eyes to a world of valuable insights. : 

The Sure!MAPS base product includes a continental U.S. map 
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ordering full-color raster USGS Map Sets o 
major metropolitan areas, complete with ter 
RETAIL! гаїп contours and details like airports, parks, 
rivers, buildings and bridges, Street-level ` 
maps and satellite imagery are available, too, All you have to 
do is pick the Map Set that contains your city or region and 
Sure! MAPS does the rest. It even imports spreadsheet and data- 
base files, calculates distance and area, and scrolls from map to 
map in one seamless presentation. 
Pin-point mapping will never be the same after Sure!MAPS. 
So throw away those little pins and call 1-800-828-3808. 
Or plot a course to your local distributor, reseller or computer 
store to get your copy today. 


Horizons Technology, Inc. 
3990 Ruffin Rd. 
فا‎ San Diego, CA 92123-1826 
— - EE (800) 828-3808 
==—===== = төсі шт Sure! MAPS is а trademark of Horizons Technology, Inc. 
HORIZONS TECHNOLOGY, INC.” Street-level maps are copyrighted Бу Etak, Inc. 
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State of the Art 


PRINT PAGES FASTER 


Getting output from your printer is usually a question of whether the image is processed 


locally on the printer or by the host computer 


PETER WAYNER 


SCOTT BALDWIN © 1993 


he dynamics of printing are about to 

change radically in the next several 
years as electronic documents gradually 
take over the world. Many companies and 
publishers are investigating ways to dis- 
tribute their information in electronic form 
using protocols for device-independent 
image formats like Adobe’s Acrobat. 
Someday, when you want published in- 
formation, you won't walk to the book- 
store or library—you'll dial up а modem 
and send the document to your printer. 

As the desktop printer takes on a larger 
role in the information food chain, the de- 
mand for speed will become greater. Com- 
plicated graphics and layouts slow today's 
standard printers to a standstill. Bit-mapped 
images are an especially imposing bottle- 
neck. Many mainstream machines could 
never generate a customized version of 
the morning paper before late aftemoon. 

Printer companies are approaching the 
problem by optimizing printer software 
and evaluating specialized hardware. The 
PostScript PDL (page-description lan- 
guage), which encodes page images, dom- 
inates the printer market, so most of the 
efforts are aimed at optimizing it. Boosting 
speed by carefully rewriting the algorithms 
that lie at the core of the software is the 
most common technique; it is more flexi- 
ble, and it can run on many platforms, in- 
cluding your own machine. 

At this time, specialized hardware for 
fast page rendering is economically viable 
only on the high end of the printer market 
for users like graphic designers and type- 
setters, who must generate complicated 
images quickly. These specialized hard- 
ware systems are usually RISC processors 
that may also have additional custom chips 
designed to speed up halftoning and ren- 
dering. 

In the past, most home and small-office 
users were content with the images from 
the least expensive printers. Most of the 
output was mainly text, and people could 
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Getting a Smoother Gray Scale 


Creating a halftone on a PostScript printer can be an ugly process. Simulating a 
continuous gray scale often results in banding, as shown in the top illustration. The change 
from light to dark is anything but smooth, Using the latest halfioning algorithms, however, 


results in a much better transition (bottom). 


wait for complicated images. This is bound 
to change as the new, highly formatted 
and graphics-rich electronic documents 
Start straining the low-end machines. In 
the years to come, many of the techniques 
from the high-end printers will migrate to- 
ward the low-end printers as companies 
strive to find combinations of hardware 
and software that are inexpensive and pow- 
erful enough to get the job done. 

So, to get the equivalent of the morn- 
ing's newspaper printed in a reasonable 
amount of time—say 10 to 15 minutes— 
you will need throughput several times 
greater than what is available today. This 
performance level is still far away. Adobe’s 
benchmarks show that if unassisted, Post- 
Script interpreters can typeset a typical 
newspaper in 101 seconds; if they are using 
a PixelBurst processor, it takes 24 seconds. 
At this rate, to typeset the Sunday New 
York Times, it could take interpreters 20 
hours without a PixelBurst processor and 5 
hours with one. 


The Printing Foundation 

The core of the speed problem is in the 
PDL. Optimizing basic laser printers for 
text output is straightforward: The printer 
simply copies a rectangle of bits from one 
location in memory where the image of 
the font is kept (often on ROM cartridges) 
to the memory holding an image of the 
page. This operation is called BitBlt (pro- 
nounced "Bit Blit"). In pure text docu- 
ments, the BitBlt routines can usually work 
faster than the printing mechanism can 
generate the next page. 

Graphics and typesetting became im- 
portant with the invention of the Interpress 
standard at Xerox and its cousin, PostScript, 
at Adobe. Rather than send a stream of text, 
these PDLs send a program that the print- 
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er uses to generate the data. PostScript is the 
dominant standard, but the principles used 
to build a fast PostScript printer apply to 
other standards. In fact, the generic term 
for PostScript processors is raster-image 
processor, or RIP, which refers to the pix- 
elated nature of the final page. 

The PostScript language is an interpret- 
ed, stack-based language with all the com- 
putational abilities of C or Pascal. In many 
ways, it is like Lisp, the flexible language fa- 
vored in the AI community. Harlequin is 
not only a third-party supplier of PostScript 
interpreters for printers but also one of the 
largest suppliers of Lisp environments. 

The programmatic nature of PostScript 
explains the vast differences in print speeds. 
Text documents may fly off the PostScript 
printer, but bit-mapped images and com- 
plicated line drawings take much longer. 
This is because the PostScript printer keeps 
a cache of font bit maps and BitBlts (i.e., 
copies) them into place in much the same 
way as a regular printer. However, lines, 
circles, and bit-map halftones must be com- 
puted each time they are encountered and 
then drawn on the page. 


Speeding Up Software 

In almost all cases, PostScript is inter- 
preted entirely in software, whether it is 
on the host processor or on a separate ded- 
icated processor at the printer. Therefore, 
finding and solving bottlenecks within the 
PostScript interpreter will show signifi- 
cant performance gains. 

Much of the problem is similar to that of 
building a fast compiler. The PostScript 
program must be compiled into simple 
commands. That means the program must 
maintain a list of variable names and their 
values in efficient data structures. It must 
also have good garbage collection for 


JUST SPEAK UP IF YOU 
WANT TO GET THE 
STEREO SOUND BOARD 
WITH YOUR 
SYSTEM FOR $159: 


Did we mention this is the best 


time to get our new Microsoft’ 
Windows” Sound System complete 


with 16-bit stereo sound board? 
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Piug in our 16-bit stereo sound board and headphones 
for remarkable sound quality. 


Right now, for 5159 you can 
get the sound board, headphones, 
hands-free microphone and, of 
course, our cool audio software and 
Sound Blaster" compatibility. 

5o visit your local reseller. To 
find one near you or to order, call 
(800) 871-3269, Dept. KW5. And get a 
great deal on the Windows Sound 


System. Because now talk is cheap. 


E "Plus app саће sales tax and freight if ordering directly from 
= Microsob. Reseller prices may vary. © 1993 Microsaft бирегей, 
комет АЙ rights reserved, Microsoft ts a registered trademark and 
АЧ Windows and the Windows logo are trademarks of Microsoft 
Corporation. Sound Blaster ix a trademark of Creative Technology Ltd, 


FIRST WE MADE 
WINDOWS. 
NOW IT'S TIME 
TO TALK. 


With the new Microsoft’ 
Windows” Sound System, just tell 
your computer what you want it 
to do. You can customize your sys- 
tem to respond to your personal 
spoken commands. Even our new 
directional microphone knows 
exactly who you are. 

This full set of audio software 
has lots of options, too. Spice up 


presentations with music or quotes. 


Or proofread numbers as the com- 
puter reads them back. 
All for the price of a game. 
You can also get this software 
with the sound board included. So 
go visit your nearest reseller to see 


what’ creating all the conversation. 


Microsoft 


Making it easier 


мыл! © 1993 Microsoft Corporation, All rights reserved. Microsoft із a registered trademark and Windows and the Windows logo are crademaria of 


P. 
NX M^ Microsoft Corporation. 


Subscription Problems? 


We want to help! 
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І І you have а problem with your BYTE sub- 
scription, write us with the details. We’ll do our 
best to set it right. But we must have the name, 
address, and zip of the subscription (new and old 
address, if it’s a change of address). If the problem 
involves a payment, be sure to include copies of 
the credit card statement, or front and back of 
cancelled checks. Include a “business hours” 
phone number if possible. 


BYTE Magazine 


Attn. Subscriber Service, Р.О, Box 555 
Hightstown, NJ 08520 
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То make the 
system as fast as 


possible, you 
must balance the 
amount of 
computation with 
the memory 
bandwidth. 


removing procedures and variables that 
aren't needed anymore. 

The most important part of the process, 
though, is the raw graphical operations 
that dominate the process. The interpreter 
must have well-designed routines that can 
draw lines and other primitives efficiently. 
This process can be quite complicated, be- 
cause PostScript contains many features, 
such as the ones that allow you to govern 
the shape and structure of the corners 
where lines meet. The routines must be 
general enough to handle these problems in 
different circumstances. 

The most time-consuming process is 
printing bit-mapped images. At first, this 
seems counter-intuitive. PostScript is slow- 
er because it needs to convert letters, lines, 
and other figures into bit-mapped images. 
Why should it be even slower printing a 
bit-mapped photographic image? 

The problem is that most bit-mapped 
images come with multiple gray-scale val- 
ues. Each pixel ranges from white to black. 
Laser printers, however, only have one 
shade of ink—black. They simulate the 
gray-scale values by speckling black dots 
in densities proportional to the desired 
gray-scale value. Darker values get more 
dots. Lighter values get fewer dots. 

The process of computing this dot pat- 
tern is known as halftoning, and it can grow 
as complicated as you want. The simplest 
algorithms replace each pixel with a pre- 
computed screen of dots at the right density. 
This is a fast solution, but it is often unat- 
tractive. The picture is left with a lightly 
cast, blocky grid defined by the borders 
between the adjacent pixels of different 
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$ TOP DOC:IT INCREASES YOUR PRODUCTIVITY AT WORK. 
CH A 5 | М Ф We've just brought the paper chase to a resounding and refreshing halt with the 
invention of DOC-IT, the revolutionary, desktop document processor that com- 
р ۸ PF R 222221) bines a multitude of talents. 
MEN | With DOC-IT, Okidata has integrated faxing, printing, copying, scan- 
т...) ning cutting and pasting inone unit with a footprint so compact, it takes 
 .. . t up justa corner of your desk. Incorporating graphics capability compati- 
ble with Windows"and most major software, DOC-IT lets you create 
МУ and communicate finished presentation-quality documents-complete 
Fj with visuals- without having to get , 
"-—» Out of your chair. | 
No more standing in line. Everything sits on 
the corner of your desk: simple, handy, pro- 
ductive and private; and incredibly easy to use. 
If DOC-ITlooks good to you on paper, come 


see it in action at your nearby authorized 
Okidata DOC-IT dealer. TO RECEIVE YOUR 


OWN ON-SCREEN DEMO DISK 
cor Ouse TM uo, ott Ecne maicena OR THE NAME OF A DEALER NEAR YOU 
Ve ike a USS M CALL 1-800-OKI-TEAM, EXT. 264. 


Circle 127 on Inquiry Card. 


gray-scale values. The transitions between 
one gray-scale level and another level clear- 
ly stick out. Poorly designed screens can 
also generate moiré patterns when the tiny 
dots line up in secondary patterns. 

More complicated algorithms are now 
available, and many manufacturers offer 
their own proprietary halftoning systems. 
One popular algorithm defeats moiré pat- 
terns by randomly distributing the dots 
simulating the gray value of each pixel. 
Other algorithms “spread” the tone of each 
pixel with its neighbors by blending the 
dots along the boundaries to provide even 
texture. 

The process of choosing the tiny dots 
to represent the gray value of each pixel is 
time-consuming. Each additional “blend- 
ing" step that is used to ensure that adja- 
cent pixels look good next to each other 
is what takes time. 

Another difficult problem for a Post- 
Script interpreter is clipping a region and 
filling it with a particular pattern. The RIP 
must find the boundaries of the polygon 
and then determine all the points that are 
inside. A pattem must be copied into place, 
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but it must be done carcfully. In almost 
all cases, some words of memory will con- 
tain some bits that lie inside the polygon 
and some outside the polygon. The RIP 
must be precise in copying the pattern into 
the correct bits. 


The Memory/Processor Pas de Deux 
A programmer must use many other oper- 
ations when designing the RIP, Developer 
Ian Kemmish created one of the fastest 
PostScript interpreters that 5D Solutions 
(London) sells to OEMs for repackaging. 
Kemmish says that to make the system as 
fast as possible, you must balance the 
amount of computation with the memory 
bandwidth. The amount of data that must 
be written out to memory limits the speed 
of most graphics operations. The proces- 
sor/memory pathway is the bottleneck. 
Many RISC processors, for instance, 
pipeline their operations so that they can 
perform many computationa! steps be- 
tween each memory access. A good com- 
piler will rearrange the sequence of these 
machine code-level instructions so that 
they are interleaved for maximum through- 


put. If the current version of an algorithm 
for drawing a line, for instance, can al- 
ready perform all the necessary computa- 
tion between the memory writes, then there 
is little reason to write a new algorithm. 
Faster computation won't matter because 
the processor will just be waiting for the 
memory to be ready to accept another block 
of pixels. 

Other simple optimizations can make a 
big difference in throughput. Harlequin 
implemented an internal multitasking sys- 
tem that would allow its PostScript inter- 
preter to send one page image to the print- 
er while simultaneously building the image 
for the next page. Most systems don't start 
processing the next page until the last page 
is completely printed. Harlequin's system 
will also cache extra page images on disk 
if the processor gets ahead of the printing 
mechanism. This allows maximum through- 
put, and it reduces the interruption caused 
by especially complex images. 


Placing the Processor 
À hardware solution to getting faster page 
processing often depends on where the 
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processing occurs. Many high-end 
laser printers have their own proces- 
sors—often RISC chips, which have a 
much better price/performance ratio. 
Placing a processor in a printer re- 
quires that the printer has enough 
memory to hold the image before it is 
sent to the printing mechanism. 

Next decided that this setup was 
much too expensive, because the com- 
puter in the laser printer was often 
idle. Its Next Cube ran the PostScript 
image on the computer and sent the 
final image to the printer. This extra 
processing slows down the host ma- 
chine, but it shaves thousands of dol- 
lars off the cost of the printer. 

Host-based processing is used fre- 
quently today. Software like Harlequin’s 
ScriptWorks, Color Age’s Freedom of the 
Press, or the freeware Ghostscript imple- 
ment a PostScript interpreter on the local 
machine. The computer is tied up while it 
computes the image, but you can get ac- 
ceptable results on even a $300 ink-jet 
printer using this method. The host-based 
approach is often best for home or small- 
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The Harlequin ScriptWorks RIP works hand іл hand 
Harpoon processor to increase the throughput and enhance the 
image of PostScript files. The Harpoon processor deals only 

with the halftoning process. 


Software RIP [тт 
cowets ÎÛ — 
- | PostScript 


final raster 
| Images 


business users who print small numbers 
of documents with low complexity. 

The speed that the RIPs render the pages 
varies significantly from chip to chip, and 
the internal structure of the RIP makes it 
simple to understand which processors will 
run PostScript imaging procedures faster 
than others. The bandwidth between the 
memory and the processor is always the 
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limiting case. The greater this is, the 
faster the processor can draw dots 
when little computation is required. 
For this reason, chip sets with 64- 
bit-wide buses, such as the Pentium, 
the Mips 4x00 series, or the Power- 
PC, all offer substantial improve- 
ments in processing time. The extra 
bits might not make much difference 
when a word processor is running, 
but they will add substantial im- 
provements when the processor's 
main job is moving bits from one 
place to another. Large sections of 
PostScript code are devoted to BitBlt 
patterns and bit maps of letters. 
Another important requirement is 
floating-point performance, which 
many of PostScript's complex graphical 
routines require. Rotating graphical ele- 
ments and scaling them to fit on the page 
all involve fractional arithmetic. A good 
floating-point-capable machine will be 
able to speed up these processes substan- 
tially. For instance, the 386 without a 387 
may be only several times slower than a 
486DX on integer tasks; however, the 
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speed difference is much greater on 
floating-point numbers, because the 
486DX comes with a 487 floating- 
point coprocessor built on the chip. 


Special Hardware Solutions 


The fastest PostScript engines now | ® 


use special hardware implementations 
of raster processors that handle many 
of the simple tasks at fast speeds. 


These processors are highly optimized |. * 


machines that have many similarities 
to GUI accelerators. They maintain 
their own array of fast local memory 
for keeping the page image and are 
optimized for moving and setting 
large blocks of bits in this array of 
memory. 

The two main chips used today take dif- 
ferent approaches. Harlequin’s Harpoon 
accelerator contains an Intel 960 and a 
collection of specialized ASIC (applica- 
tion-specific IC) chips. It runs hand in hand 
with the ScriptWorks software, but it will 
only help with halftone screenings. The 
Harlequin engineers decided that this was 
the only task for which they could use the 


Brace yourself for the kind of speed 
and performance that makes other servers 
look like they’re standing still. The newest 
PS/2" Servers do more than run. They fly. 

The new Server 95 Array models are the 
fastest available. With their bottleneck- 
eliminating SynchroStream" controller, ТТТ 


The Adobe 
processing speed of raster files. It uses the list of drawing 
primitives produced by the software RIP to construct the 
raster image sent to the printer. 


Secr iud. Print Pages Faster 


the Adobe PixelBurst is substantially 
different from the Harlequin Script- 
Works/Harpoon combination. The 
Adobe software running on the host 
processor performs the more gener- 
al interpretive tasks but doesn't draw 
anything. The software merely 
breaks down the operations into 
primitive drawing tasks and stores 
— .| them in a list. When this list goes to 

“| the PixelBurst processor, the main 

` | CPU can move on to the next page, 


ТЕ 2 while the PixelBurst processor han- 


additional processing power effectively. 

On the other hand, the PixelBurst chip 
from Adobe contains a wide range of dif- 
ferent capabilities. It can render all the 
primitive graphical components necessary 
to build up an image. These include lines, 
circles, Bézier curves, and pattern-filled 
areas defined by these primitives. 

The software/hardware architecture of 
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IBM PS/2 Servers can exploit the full 
power of their Pentium" 66 MHz or 60 
MHz chips and 256KB of L2 cache. And 
we can prove it: in complex workloads 
using popular workgroup applications, - 
| . the PS/2 Server 95 Array beat a similarly 


dles the task of flipping the right pix- 
els on and off. 

Splitting off the pixel-drawing 
work to an entirely different proces- 
sor can lead to some important speed 
advantages. PixelBurst can support its 
own memory subsystem to hold the page 
pixels. The communication between the 
PixelBurst processor and this subsystem 
can be highly optimized for drawing, and 
the needs of the main CPU do not hold 
it up. 

One of the most work-intensive process- 
es is filling an area with a pattern. The 
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"IBM internal study; for more information and configuration of competitor machines, call 1 800 772-2227. IBM intends to support future overdrive processor upgrades 
based on Intel Pentium technology for the PS/2 Server 85 (9585) 433 and 466. IBM and Р5/2 are registered trademarks and SynchroStream is a trademark of 
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memory sections containing an area’s 
pixels must be overwritten with the pat- 
tern. The speed of processor-to-memory 
pathway becomes the limiting factor when 
large areas are filled. In fact, the cost of 
building a separate, high-speed memory 
subsystem for the printer is one of the big 
limiting costs of these hardware accelera- 
tors. High-resolution pages require plenty 
of memory to hold their image, and this 
can be expensive. An 8- by 10-inch im- 
age rendered at 1200 dots per inch takes up 
about 14 MB of memory. 

The classic trick that is used to reduce 
the need for memory in both hardware and 
software RIPs is to split the page into 
bands or subsections. If there are n sub- 
sections, then the page is rendered n times. 
In each new rendering, only the drawing 
operations that apply to the particular sub- 
section stick. The rest are ignored. In these 
cases, throughput can be substantially in- 
creased by adding more memory. Dou- 
bling the memory will halve the number of 
times the page must be rendered. Adding 
more memory will continue to speed up 
the process until there is enough memory 


ЕБ-- . | E uui 
d cre am BM 


margin of 166% and Dell by 42%: That's not a burst 


measure-it's an overall average. 


Of course, you know we've got the reliability thing 
nailed. But we even turned that up a notch. PS/2 
Server Array models feature a high - performance 
RAID controller, so you don't sacrifice speed for 


reliability. 
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available to hold the entire page image at 
the desired resolution. 


The Future Printer 
The next generation of printers to hit the 
market will be substantially enhanced with 
software for handling sophisticated graph- 
ics. Already, Apple's ink-jet Stylewriter 
II (street price of about $350) contains spe- 
cial software for printing gray-scale im- 
ages. Although this version is not Post- 
Script-compatible, more low-end printers 
are emerging that offer this standard. Some 
are even priced starting at under $1000. 
These low-end machines are still very 
slow. This next generation will need to 
find a way to provide the computational 
support for the user's increased demands 
for high-quality graphics. Some will sim- 
ply bundle RISC processors into their ma- 
chines and concentrate on improving the 
software significantly. The software should 
continue to improve in quality and speed, 
as the severe competition in this arena 
forces developers to tune, tweak, and en- 
gineer their software RIPs for maximum 
throughput. The theoretical limits that the 


memory-access bottleneck has set have 
not been reached. 

Although specialized hardware like the 
Harpoon or the PixelBurst will keep a 
market niche for themselves in the high- 
end arena for the next year, they will come 
under increasing competition from RISC 
chips that offer substantial speed at mass- 
market prices. But if the market for low- 
end, fast printers with hefty graphical ca- 
pability begins to grow significantly, the 
market may be able to support low-end 
specialized chips. 

These changes, though, are many years 
down the road. To a large extent, the fate of 
the widely circulated electronic document 
is tied to the availability of printers that 
will make the documents available to peo- 
ple. High-quality, inexpensive, and fast 
printers that can render sophisticated graph- 
ics are absolutely essential to the emer- 
gence of this market. Ш 


Peter Wayner is a BYTE consulting editor. One 
of his latest projects is to hack on a Ghostscript, 
public-domain PostScript interpreter. You can 
reach him on BIX as "pwayner." 


And You Thought 


4 We Were Just 
The Most Reliable. 


If we’re going too fast for you, there are new 486- 


based Server 95 models and new entry-level Server 


85 models. (They're all easily upgraded to Pentium, 
by the way). To find out more, call 1 800 772-2227. 
If you still think PS/2 Servers 
are just reliable, it's time we 
brought you up to speed. 
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International Business Machines Corporation. Pentium is a trademark of Intel Corporation. Alt other brands or product names are registered trademarks, trademarks, or 
service marks of their respective holders. © 1993 IBM Corp. 
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A DREAM MACHINE! 


INTRODUCING THE NEW AND IMPROVED MX SERIES. ONCE AGAIN, MAG INNOVISION PUSHES THE 
STATE-OF-THE-ART IN HIGH-PERFORMANCE 1 5-INCH AND 1 7-INCH COLOR MONITORS. E Low ELEC- 
TRO-MAGNETIC AND STATIC EMISSIONS THAT MEET THE SWEDISH MPR (11 GUIDELINES ARE NOW 
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COLOR BECOMES AFFORDABLE 


Color printers of all types have become better and less expensive, and this trend will continue. 
Color specialists and average users alike will benefit. 


MICHAEL ZEIS 


etting high-quality color output 
from a computer used to be the do- 
main of specialists using expensive, high- 
performance systems. Lately, color print- 
ers have begun to shed their high-price 
image and are being applied in a wider 
range of applications. You can now pur- 
chase a color-capable printer at a relative- 
ly small incremental cost over mono- 
chrome printer prices. 

Applications drive the demand for col- 
or output, and the software industry is 
quickly bringing more and better color 
presentation packages, color drawing and 
painting packages, scanning and image- 
manipulation software, and color page- 
composition packages to the desktop. 

However, many common office-based 
applications are still monochrome; billing, 
correspondence, and management reports 
often incorporate color only if they are 
preprinted on letterhead or forms. In main- 
stream business-document applications, 
color is still considered nice to have but 
not essential. 

This will change, however. At the low 
end, color-capable ink-jet printers are 
poised to challenge dot-matrix printers in 
price. Although dot-matrix printers have 
long offered low-cost color, their color 
output is unatiractive to most users. With 
color ink-jet printer street prices lurking 
at around $300, many people will consid- 
er color for their next printer purchase. 

Thermal-transfer printers offer highly 
saturated colors and have been virtually 
unassailable as the color printer of choice 
for overhead-transparency printing. Re- 
cent thermal-transfer products have been 
designed to work better with common laser 
printer paper, increasing their versatility 
for other business applications, such as il- 
lustrating reports and proposals. 

In 1994, new electrophotographic short- 
run printers at the high end (i.e., 35 pages 
per minute and faster, costing $200,000 
or more) will begin showing up in quick 
printers and commercial shops, offering 
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How a Thermal Ink-Jet Printer Works 
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Thermal ink-jet printers use hear Ө w create а vapor bubble Ө that forces a droplet of ink Ө 
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How a Piezoelectric Phase-Change Ink-Jet Printer Works 
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ink stick 
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the desktop document creator a means of 
reproducing full-color short-run docu- 
ments. Other trends apply to all color-out- 
put technologies. For example, there will 
be a drive toward higher resolution. The 
latest monochrome office laser printers 
have a 600-dot-per-inch resolution speci- 
fication, which will probably become a 
performance target for color printers as 
well. 

As ever, printer vendors will compete 
on speed. The color print mechanism it- 
self can be designed to go faster, but color 
printer performance will also be improved 
by advances in the silicon and in the soft- 
ware that prepares color images for print- 
ing (see "Print Pages Faster" on page 115). 

Text-enhancement techniques and wider 
choices in halftone methods will help dif- 
ferentiate high-performance products. For 
instance, Hewlett-Packard uses its Reso- 
lution Enhancement Technology, which 
it developed for its laser printers, in its 
ink-jet printers to improve text printing. 
And prints of scanned images such as pho- 
tographs now benefit from randomizing 
techniques called error diffusion tech- 
niques, which increase sharpness by re- 
moving conventional screening patterns. 


Color Ink-Jet Comes of Age 

Ink-jet printing is a robust and flexible 
technology. The essence of ink-jet printers 
is to place drops of ink on the page. The 
challenge for developers of ink-jet printers 
is control: They have to predict what will 
happen to the drops when they reach the 
paper. Developers also have to control 
evaporation of the liquid ink and erosion of 
the tiny nozzles through which the ink is 
projected. Ink-jet printers are, in fact, care- 
fully balanced applications of chemistry 
and physics. 

As with most color-imaging technolo- 
gies, an area of considerable design atten- 
tion is the interaction of ink and paper. Ink 
that is fluid enough to be projected through 
orifices is usually fluid enough to seep into 
paper fibers. Specially coated and treated 
papers were designed to combat wicking 
(1.е., ink seeping into the paper). Wicking 
vertically is the way in which colorant, 
usually dye, makes images. Wicking lat- 
erally, though, is undesirable, as is bleed- 
ing (i.e., inks mixing or running before 
drying). 

Recently, ink-jet printers that can work 
with a broader scope of paper types have 


Piezoelectric phase-change ink-jet printers use a solid ink Ө. A heating element Ө melts that 
ink Ө, which then goes to the actuator in the print head Ө. Pulses of electricity Ө create a pumping | | ` ] 
action in the actuator Q. and this forces the ink out onto the paper. The ink then solidifies as soon as ing on plain paper is to hasten drying or 


been introduced. The basic tactic for print- 


it touches the paper. avoiding the spreading, or wicking, problems associated with liquid inks. to control the spread of ink while it dries. 


continued 


126 BYTE DECEMBER 1993 


66-IVIH x 3422.4 алыныз БҮРЕ База Lusu dus 2 Олыс 
Thue 64- bit Pentium 
се Technology 
4 | Starting as low as 
ALR EVOLUTION V 66-MHz жені 
60-MHz 2.04 ^ 

Compaq DESKPRO'M'" 66-MHz 2016 
Unisys” PW2™ 60-MHz 193_86 


InfoWorld SYSmark ps Performance Benchmarks F T 
Higher goare repre te Better posto- ma ne ا‎ | 
While most of today's Pentium processar ООШ 
systems are merely uperaded versions 

of existing 32-bit HSG-hose PCs, zo 
the ALR EVOLUTION V andthe 77700 


EVOLUTION VO were cigineered from) їй Ж Р" 
the ground up to take full advantage of BE 

advanced, 64-bit CPU. W ith support for | 

the Pentium processor s tc "der data path | 2% 


апа high performance write-back mode, 
these powerful systems easily outperform 
their less sophisticated competitors. 


Systems shown from left to right: 
ALR EVOLUTION VO and 
EVOLUTION V 


Evolution Vis Pentium PC 
you cant к= to miss" E 


deliver an unbeatable 
combination of perfomance, 


alk to someone who ОТЫ» 


actually owns ап ALR Matlin Brkt Qm "A quality 


= | built 
EVOLUTION V, and ТЕ MAE БЕСТІ service, and value. 
you'll no doubt hear them Faster have iilo received, 15777277: | So call ALR today, and stop 
echo the words of Info World. Та its pretty clear that ШАЛЫ Ы missing out. 


= | 


анаша,” 


new world 


From designers to MIS the PC industry press of 
directors, the EVOLUTION V couldn't agree more. fT ing 
family of Pentium Technology Backed by the 


S00-444-4ALR 


ALR can be йе ҮС. er 
Compuserve — ALRINC 


based systems has proved to — industry's first leading 

be an instant favorite among users. warranty, the A. | R. 
And if you take a look at all the EVOLUTION V family and 

awards and reviews these systems b entire ALR product line 3401 Jesoaimer levine, CA. 42718 


(714) 581-6770 FAX: (714) 581-9240 


Some mrem chown with Оро monitors, Prices. е не ж configurations are subject to chonge without nohce Трои оао ора ks — Gotan. АШ и о regutersd rrodemor of Adronced Logic Resarch, 
Inc Intel inside ond Pentium Processor сосе ore trodemoria of intel, Corporation. Al other brand and product names arp trocemaria or regstered trodemora of their respective owner. 01992 by Advoncad Logic Research, Inc& 


Circle 66 on Inquiry Card (RESELLERS: 67). 


SACK BUC Color Becomes Affordable 


One approach is to pause between print- 
head passes; Lexmark uses this technique 
for the IBM Color JetPrinter PS4079's 
"high-quality" mode. Another approach 
is to heat the paper prior to printing and 
fan the paper after printing, which causes 
the ink to evaporate more quickly. HP 
uses this technique in the PaintJet XL300 
and DeskJet 1200C color printers. A third 
method for gaining wider latitude in pa- 
per types is to use solid ink that is melted 
prior to projection and is returned to a sol- 
id when it strikes the paper. Solid ink-jet 
printers are available from Brother Inter- 
national, Dataproducts, and Tektronix. 

Chemists at DuPont have developed 
pigment-based aqueous inks for HP; these 
inks may remove some long-standing per- 
formance barriers. Pigment-based inks 
promise to be more impervious to light 
and water, as well as giving the user more 
latitude in paper selection. 

Most liquid ink-jet printers use dye- 
based inks. An important difference be- 
tween dye-based and pigment-based inks 
is that dyes are soluble in their surrounding 
media, whereas pigments remain partic- 
ulate. With pigment- 
based inks, the hope is 
that images will be 
more resistant to fading 
and moisture. In addi- 
tion, pigment particles 
are opaque, giving pig- 


broad lines. Narrow lines printed with dye- 
based inks are often lighter than broader 
lines, since the dye tends to spread out into 
the paper fibers. 

Because of their newfound ability to 
print with high quality on plain paper, ink- 
jet printers are expected to replace dot- 
matrix printers as the low-cost office work- 
horses. The cost increment to purchase 
color in an ink-jet is now around $100, 
about what the cost increment is for dot- 
matrix. But ink-jet delivers what dot-ma- 
trix does not—respectable color quality. 

Ink-jet technology development has tak- 
en two branches. Virtually all office ink-jet 
printers are drop-on-demand printers, so- 
called because they produce a drop only 
when the image requires one. Ink-jet print- 
ers force liquid through small holes, or 
orifices. Drop-on-demand ink-jet printers 
use one of two principal methods to propel 
ink: Thermal ink-jet printers use heat to 
create a bubble that creates projection 
force, and piezoelectric printers use elec- 
trically driven actuators to pump ink from 
a chamber. 

Color printers from Canon and HP are 


CONS 


examples of thermal ink-jet printers. Broth- 
er, Dataproducts, and Tektronix sell solid- 
ink piezoelectric printers. 
Epson is expected to introduce in 1994 
a liquid-ink color printer based on its own 
multilayered-actuator piezoelectric head. 
An electrical charge excites an actuator in 
a piezoelectric print head to push or pump 
ink out of a chamber much as a piston 
would. In Epson's implementation, sev- 
eral actuators work on the ink cavity, forc- 
ing ink out of the chamber with a sharper 
and greater impulse. Epson claims that this 
process produces better dot shapes, making 
them as round as possible. Epson's mono- 
chrome Stylus 800, introduced last March, 
uses the new multilayer actuator head. 
Epson also claims that the multilayered 
peizoelectric head eliminates satellites, 
tiny subdroplets of ink that are the bane 
of thermal-print-head designers. After 
forming, satellites are free to make their 
way to the paper, usually landing where 
they are not supposed to. “With mono- 
chrome," says Edith Dees, Epson's prod- 
uct manager for entry printers, "this re- 
sults in indistinct characters. When you 
have four colors, the ef- 
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Color Printing Trade-Offs 
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inks. Pigments provide 
an observable benefit 
when printing fine lines, 
which are as dark as 
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e [maging and printing can be slow 


Source: Blackstone Research Associates 


ing) applications. 

Iris Graphics (Bed- 
ford, MA) offers the 
only continuous ink-jet 
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NetOFF does what many users fail to do... logoff 


NetOFF is the most advanced network logout system available. It's everything you need to secure 
your network, quarantee a clean back-up, and reduce network traffic. 

NetOFF provides three separate logoff options. Select the combination that will best fit 

your security requirements: 


1. NetOFF's screen blanker can be set to blank the screen after a selected period 
of inactivity. (1 second to 24 hours) 


NO RISK 
30 DAY TRIAL (1 second to 24 hours) 


2. NetOFF can be set to logoff the PC after a selected period of inactivity. 


{= FR 24 E 3. NetOFF can be set to logout the PC at a predetermined time. (AM, PM, or Military| 


¥ Monitors all PC activity 
Y Loads to the log-in script 


Just send in the ¥ Closes open files prior to logoff 
response сага or call ¥ Individual logoff settings for up to 99 users or groups 
1-800-962-0701 ¥ uses less than 3K of memory 


¥ Operates on all Versions of Novell and Windows 3.1 


° 1993 CITADEL COMPUTER SYSTEMS, INC. All rights reserved NetOFF is a trademark of CITADEL COMPUTER SYSTEMS, INC. 
CITADEL COMPUTER SYSTEMS INC. P.O Box 924735 Houston, Texas 77292-4735 |713) 686-6400 
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The aij desktop color laser printer currently available, the QMS ColorScript Laser 1000 uses a ды toner 
and a special OPC (organic photoconductor) belt. A precharger inside the OPC belt creates an 
even charge across the belt. The printer controller steps through one color plane of image data. 
This data controls the intensity of a laser beam as it sweeps a line across the OPC belt, When the 
beam is on, a corresponding spot on the belt is discharged. As the belt moves, a latent image 
composed of discharged areas is built line by line. The portion of the belt storing the latent image 
passes under four toner/developer units. The toner unit that corresponds to the color plane that was 
just applied to the belt opens. Toner sticks to the discharged areas and is repelled from the charged 
areas. For color images, this operation occurs several times as the belt rotates and all four process 
colors are applied. A complete color image exists on the belt after four rotations. The transfer drum 
is charged and peels the image off the belt. A bias voltage between the transfer drum and transfer 
roller pulls the color image off the transfer drum and onto the medium. The fusing unit uses heat 


and pressure to adhere the image to the medium. 


printers, a specialist's product line that 
uses variable dot-size capability to print 
continuous-tone images. Iris printers sell 
for $39,000 and up in the prepress proof- 
ing markets and several industrial mar- 
kets, including industries needing artwork 
for signs and displays. Other than refine- 
ments to its ink and media and continued 
improvements in connectability, Iris has 
made few changes to its product line since 
its newest product, the SmartJet 4012, be- 
gan shipping in January 1991. 


Color Laser Printers a Challenge 

Laser technology has proved quite robust 
in meeting monochrome document pro- 
duction and reproduction requirements. 
Extending this technology to color, how- 
ever, is no easy task. Building a color im- 
age out of colored toner is delicate work. A 
key component in an electrophotographic 
print engine is the photoconductive ele- 
ment, a drum or belt on which the laser 
"writes" the image. Most color laser print- 
ers build these images sequentially, one 
color at a time. The built-up image is then 
transferred to paper and fixed. 
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Controlling toner is a design challenge. 
Environmental conditions complicate the 
process. The amount of toner attracted at 
a given charge level depends partly on the 
level of humidity, for instance. Therefore, 
process stability is important. Toner must 
be fine enough to make high-quality im- 
ages, with low-enough mass to be attract- 
ed or repelled by the relatively low charges 
on the photosensitive drum. 

Since color images are made sequen- 
tially, color laser print-engine designers 
have to find a way to "protect" the first 
pass of an image while the printer works 
on subsequent passes. À couple of things 
can complicate this task. First, the photo- 
sensitive drum must be free of the first 
pass of the image before a second pass can 
be imaged. The toner is removed and po- 
sitioned on a belt or another drum, where 
it waits as the subsequent passes are pro- 
duced and transferred. Second, until the 
image is fixed at the end of four image- 
building passes, the lightweight toner has 
to be protected. | 

In spite of such design challenges, seri- 
ous development of color laser technology 


is under way. The desktop color laser print- 
er literally did not exist until QMS's Color- 
Script Laser 1000 was introduced in mid- 
1993. HP is expected to join QMS in the 
desktop color-laser-printer market in 1994, 
and many other companies are also known 
to be working on such products. 

Color laser printing has a brief history 
among a small set of manufacturers. For 
nearly five years, the only color laser print- 
er available was from Colorocs (Norcross, 
GA). In addition to supplying color copiers 
to Savin and Sharp, Colorocs offers the 
CP 4007 console color printer, a product 
that has met with limited market success. 
Canon (Lake Success, NY) has been much 
more visible, offering digital color copiers 
that can be made into printers by adding 
computer interfaces, controllers, and mem- 
ory. Xerox, Eastman Kodak, and Minolta 
now offer copiers with computer inter- 
faces, too. Color copiers, without inter- 
face, cost around $50,000. Interface, con- 
troller, and memory can add $40,000 or 
more to that price. 

But these products are not what people 
have in mind when they say they want 
a "color laser printer." People tend to ex- 
pect a color version of their monochrome 
laser printers. And why not? Laser-pro- 
duced pages are durable; per-page image 
costs are reasonable; and, by varying the 
amount of toner in the image, laser print- 
ing can produce continuous-tone images 
without halftoning. However, people don't 
often consider the fact that monochrome 
laser printers are not usually used for pro- 
ducing continuous or gray-scale images. 
Low-cost office printers produce black 
dots. With color printers, flexibility in 
shading is always a requirement. 

In short, users expect color printers to 
have laser speed and laser quality and to 
carry a price in the neighborhood of what 
monochrome laser printers cost. These ex- 
pectations will not likely be met in the 
near future. Most current color laser im- 
plementations print at one-quarter the 
speed of monochrome. And the success 
of the monochrome laser printer is due, in 
part, to the reliability that a disposable ton- 
er cartridge offers. Disposable cartridges 
for color laser printers might not be an 
economical alternative, since you need a 
separate cartridge for each color. 

All signs point to slow acceptance of 
color laser printers, even after HP begins 
beating the marketing drum. “I don't ex- 
pect to see $5000 color laser printers 
anytime soon,” says A. J. Rogers, strate- 
gic marketing manager at Tektronix 
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ҮРДІ Color Becomes Affordable 


(Wilsonville, OR). “Early color laser print- 
ers are not going to be personal printers,” 
he adds. Of course, you do not have to 
own a color laser printer to use one. In 
Larry Hunt’s Color Copy News newsletter, 
quick printers reported that 17 percent of 
the output of their Canon CLC 500/550 
copiers was printed through the copier's 
computer interface. 

In 1994, Xeikon (Mortsel, Belgium) and 
Indigo (Rehovot, Israel) will begin ship- 
ping printers for short-run color work such 
as brochures and manuals. These will ap- 
pear in quick-printer shops, commercial 
printers, and forward-thinking in-plant 
print operations. Short-run color printers 
can be an important enabler for desktop 
color, in the same way that high-quality 
film recorders enabled the desktop pre- 
sentation business. 

"Everyone talks about bringing color 
printing to the masses,” says Rogers. “Іп a 
real sense, some of these short-run press- 
es are going to do a better job of enabling 
the market than any other technology, be- 
cause they are going to make it possible 
to do short-run color printing where it was 
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The included PKzip utility lets you store 
compressed files as a single self-extracting 
.EXE files that automatically uncompresses 


not possible before. Even if you don't use 
a computer, you may end up buying output 
from these devices." 


Thermal-Transfer Prices Falling 

As their name implies, thermal-transfer 
printers use heat to move colorant from a 
ribbon to the paper. À stationary print head 
contains heating elements; the number of 
elements per inch correlates with the print- 
er's resolution. The printer's control elec- 
tronics and software fire these elements at 
areas on the page that require ink. 

Most thermal-transfer ribbons are made 
of sequential page-size bands of colors (ei- 
ther cyan, magenta, and yellow, or cyan, 
magenta, yellow, and black). Ink and paper 
travel together past the print head. After 
a pane of color is transferred, the paper 
moves backward (or is turned around) so 
that another color can be added to the page. 
Since the ink sheet and the paper or trans- 
parency are in contact when heat is ap- 
plied, the waxlike colorant leaves the ink 
sheet and is transferred to the paper. 

Thermal-transfer printers saw early ac- 
ceptance as preview or proofing devices 
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бе Data Compression Libraries™ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 


* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular PKrp software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format. 
Application Controlled I/O and memory allocation for extreme flexibility. 

Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 
Approximately 35K memory needed for Compression, 12K memory needed for Extraction. 
Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc. 
Works with any 80x86 family CPU in real or protected mode. $295.00 


THE DATA COMPRESSION EXPERTS Li 


for desktop publishers. Especially with re- 
cent price declines (from around $20,000 
for a PostScript printer in 1989 to as low as 
$3000 today), thermal-transfer printers 
have found wide acceptance for produc- 
ing presentation overheads, where high 
color saturation and fixed printing costs 
are valued. 

Even though most recent thermal-trans- 
fer printer models claim plain-paper ca- 
pability, getting highly saturated colors 
usually requires special paper. In 1994, 
vendors will pay more attention to printing 
on plain paper. Paper manufacturers will 
play a role, too, as relatively smooth papers 
such as Nekoosa Laser 1000 and Ham- 
mermill Laserprint become more common. 
And while a fixed supplies cost is an asset 


‘when producing high-coverage trans- 


parencies, thermal-transfer is expensive 
for text documents. 

Most thermal-transfer printers cannot 
modify dot size, so they use dithering pat- 
terns to produce shades. Panasonic Com- 
munications & Systems (Secaucus, NJ) 
produces a 203-dpi thermal-transfer print- 
er with variable dot capability. General- 


EHE ШЕШ RUNNING OUT OF EXPENSIVE DISK SPACE? ЕЕ кы 


РКтір сап help! PKzip compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with PKunzip. 


Software developers can reduce the number of diskettes needed to distribute their product by 
using PKzP . Call for Distribution License information. 


9025 N. Deerwood Dr. 
Brown Deer, WI 53223 

(414) 354-8699 
Fax (414) 354-8559 
ВҮ1293 


Circle 138 оп Inquiry Card. 


There's just one choice: Insist upon a printer with 
genuine Adobe" PostScript" software inside. It’s 
the industry standard—the only way to guarantee 
that your printer will work with virtually every soft- 
ware application and hardware environment today 
and tomorrow. With Adobe PostScript, you're 
assured the highest quality "ши whether youre 
printing from DOS, Windows", OS/2?, Macintosh® 
or UNIX®, from a PC or a mainframe. And since 


almost every major printer manufacturer offers 


‘THE MOST IMPORTANT CHOICE YOU'LL MAKE 
WHEN CHOOSING A PRINTER, ISN'T JUST THE PRINTER. 


Adobe PostScript printers, it's easy to choose the 
brand of printer that's right for your company. 
Remember, the best choice is the clear choice. 


Make sure your next printer has genuine Adobe 


PostScript. Accept no substitutes. For a free guide 
on how to choose a printer, call 1-800-962-3623, 
Dept. R, Ext. 0106 


Outside the U.S.A. and Canada call your local distributor 
or 408-986-6555. Adobe, the Adobe logo, PostScript 

and the PostScript logo are trademarks of Adobe 
Systems Incorporated which may be registered in 
certain jurisdictions. Windows is a trademark of 
Microsoft Corporation. OS/2 is a registered ca, 
mark of International Business Machines 
Corporation. Macintosh із a registered trade- 
mark of Apple Computer, Inc. UNIX is a 
registered trademark of UNIX System 
Laboratories. ©1993 Adobe Systems 
Incorporated. All rights reserved. 
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Thermal-transfer printers use a banded, multicolor ink sheet © that rolls simultaneously with the 
paper Ө toward a pinch roller . This squeezes them together toward the thermal print head Q. 
Commands from the computer or printer turn tiny semiconductor resistors in the print head on or off 
to melt or resolidify the ink onto the paper. After each pass, the ink sheet advances to the next color 
band and the paper retracts to its starting position until the full-color printing process is complete. 


ly, the printer succeeds at printing picto- 
rial images, but its ability to print text suf- 
fers due to its low resolution. At 300 dpi, 
shaded areas and scanned images almost 
always show some visible dither-pattern 
artifacts. 

Thermal-transfer printers with higher 
resolutions should appear on the market 
in 1994, using the extra pixels to offer 
dramatic improvements in the appearance 
of pictorial and shaded images. In the next 
year, vendors will also be bringing ther- 
mal-transfer capability “down-market”: 
This year, Star Micronics introduced a: 
low-cost ($599) serial printer that has a 
moving head (see "Bargain Color Print- 
ers" on page 153). 


Dye Diffusion Gets Faster 

Like thermal-transfer printers, dye-diffu- 
sion (also called thermal-dye-transfer or 
dye-sublimation) printers use heat to move 
colorant from the ribbon to paper. Heat is 
applied to the ribbon, and the colorant dif- 
fuses into the receiver sheet, producing 
denser colors as more heat is applied. Most 
dye-diffusion printers can produce 256 


No Noise, No Hassle. 


Just SCREAMER Prices! 


You get ло noise from AT&T's Optical Line Interface* 
(OLI™), just the fastest speeds possible on good or bad Wi 
phone lines. You get по hassle either, with AT&T's Enhanced? sees 
Throughput Cellular (ETC™) protocol," just the fastest speeds 
when connected to a cellular call. 
ш V.32bis/V.17 (sends/receives 14,400 bps data and fax) 
ш V.42bis/MNP 5 (data compression, error correction) 
ш 16550A buffered UART for PC internal card 
W increased first time connectivity and optimal speed 
using OLI and ETC 

m Background faxing А 
m Auto data/fax discrimination 
B Backed by AT&T for as long as you own it 

— Lifetime warranty and TOLL-FREE technical support 


NPAM ID Ню шл Тат 1F 


v. 
Р, 


Circle reader service #178 


$239 | Est. retail price for PC external 


$249 | Est. retail price for Mac external 


Est, retail price 
PC internal card 


Includes QuickLink II comm/fax software for DOS and 
Windows or the Mac. Mac version also has serial port cable. 


Visit Computer City, Fry's, and Elek-Tek for exciting low 
prices! Or for the name of other dealers near you, or to order 
the DataPort 14.4/Fax Modem directly, call now: 

1 800 554-4996 ext. 96012. 


Qutside US or Canada circle 4179 


* Putent pending © 1995 AT&T. Dati, ОЦ, and ETC ane trtdemurks of ATAT, АН other products or services mentioned are the tradenirks, service marks, registered trademarks, ur registered service 


marks of their respective owners, Lifetime warranty is limited and applies to original purchaser only. 
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QUADERNO 33 
Only 2.9 Ib. - 386 SXLV - 
Windows 3.1 - Backlit screen. 


For more 
information call 


Olivetti 
Dfrect 


1-800-633-9909 


In Canada call: 
1-800-387-9660, Ext.220 


Circle 197 on Inquiry Card (RESELLERS: 198). 


Quaderno 33 is the smallest Win- 
dows PC yet designed. With 386 
SXLV speed and a backlit screen, it 
is ideal for your work, whatever you 
do and wherever you do it. 


It speaks your language: MPC 
business audio means it's easy to add 
vocal notes to documents, or send voice 
mail messages. 

It's dynamic: up to 12 Mb RAM 
and 60 Mb HDU, rechargeable bat- 
teries plus the speed of the 386 SXLV 
microchip. 

It's street smart: the efficiency of a 
built-in trackball that provides a simple 
and immediate interface with ready to 
use Windows 3.1. The pre-installed 
MS-Win Works and Lotus Organizer 


are always on time, and the User 
Manual is always on line. Its total com- 
patibility lets you work with all your 
favorite software packages. 

It's always with you: 29 lb. and 84" 
x 5%” of stylish design you can take 
everywhere. It fits in your coat pocket 
and puts in up to six hours of work. And 
Quaderno 33's complete connectivity 
can take you anywhere in the world by 
modem and fax (with its PCMCIA 
type II slot), or by network. Even the 
most complex corporate organizations 


are rediscovering the power of in- 


dividuals. 

With Quaderno 33, wherever you go, 
you can give your company the best of 
individual productivity. 


ere. 


Windows 3.] is a registered trademark of Microsoft Corp. Lotus Organizer is a 


registered trademark of the Lotus Development Corp. 


МЕС 144 Color Becomes Affordable 


Color Management Makes Color Easier to Use 


Vendors have begun to address the fact that color can be difficult to use. 
One problem in particular is predicting what the color will look like on the 
final printed page. This problem is complicated. First, the set, or gamut, of 
available colors on a computer screen is usually larger than the gamut avail- 
able with a color printer or offset press. Resolving screen-to-print matching 
problems is in the hands of color scientists, and for now there is no solution. 

From a practical standpoint, the brightness and contrast controls on color 

monitors can be adjusted to a known and desired optimum point, which 
provides a “best-effort” match between the screen and a particular printer. These adjustments can 
be aided by an instrument such as a colorimeter attached to the screen with a suction cup. 

A second issue is that the same color file printed on different printers can have different colors. 
Today's so-called color management systems address this problem. The functions of color man- 
agement are not new; commercial printers and prepress service bureaus have at times used 
"closed-loop" color management to predict press results with their high-end graphic arts systems. 
What is new is the transfer of color management functions to the desktop, where it is common to 
move a color document from one system to another. 

À key component of a color management system is the device characterization, or profile, 
which is a data file defining the colors that a given device can produce. Electronics for Imaging 
(San Mateo, CA), a pioneer in desktop color management, has developed profiles for 25 color 
printers as well as 52 monitors and scanners. 

A color management system will compare the individual device characteristics to a common 
color space and manage the translations from one device profile to the other. (In 1931, an interna- 
tional body called the CIE [Commission Internationale de ]’Eclairage, or International Commis- 
sion on Illumination] instituted what EFI and most others use as a reference color space.) Eastman 
Kodak and the Agfa Division of Miles also offer color management tools. 

As mentioned earlier, the set of achievable colors varies among devices. Therefore, an impor- 
tant function of a color management system is to determine how to handle “out-of-gamut” colors. 
The process for handling such colors is called the color-rendering style. The out-of-gamut in- 
structions for printing are contained in a color-rendering dictionary. 

By modifying the out-of-gamut instructions, color-rendering dictionaries can be fine-tuned for 
a particular intent. For instance, a file can be printed to yield the most saturated primary colors if 
the user is incorporating business graphics in an overhead transparency, or a photograph can be 
printed using the most realistic colors. 

Last January, Apple Computer (Cupertino, CA) introduced ColorSync, an enhancement to its 
System 7 operating system that provides a common framework under which color management 
tools can operate. Microsoft is expected to offer a color framework for Windows in 1994. “My 
prediction," says Gerald Murch, Apple's director of imaging software, "is that we'll actually 
agree on what the common application programming interface should be [for color]. This will 
simplify writing color documents between Microsoft's and Apple's products." 


ity of compact and reliable 
hard drives to build computers 
into the printers to process and 
move image files. 
Dye-diffusion printers at 
the low end of the price spec- 
trum put the processing bur- 
den on the host, often a dedi- 
cated host or print server. 
Issues such as work flow and 
the need to share the printer 
with other users are consider- 
ations that will help users de- 
cide whether to acquire a low- 
cost "dumb" printer or a 
printer with memory and pro- 
cessing power. In shared en- 
vironments, for example, you 
want to avoid sending full- 
page, bit-mapped, continuous- 
tone images over a network. 
Image-processing capabil- 
ity is a second benefit of in- 
creased processor perfor- 
mance. The soft subtlety that 
makes dye-sublimation prints 
look like photographs is not 
an asset when it comes to text 
and line art. In these cases, 
image-processing software 
can identify text and apply 
edge-enhancing algorithms. 
Using color is becoming a 
lot easier, less expensive, and 
more common. With such de- 
velopments as color manage- 
ment systems, people will be 
able to move their work from 
one type of printer to another, 
and even onto a press, with a 
pretty good understanding of 
what the final result will look 
like. Threshold products ap- 
peared this year, including 
low-cost dye-diffusion and 
thermal-transfer printers, ther- 


shades of color at every pixel, making pho- 
tograph-like prints. 

As recently as 1991, dye-diffusion print- 
ers were selling in the $40,000 neighbor- 
hood, positioned as preview devices in the 
prepress environment. Early participants 
like Kodak and DuPont (DuPont having 
since discontinued its product) have been 
joined by a host of other companies, with 
list prices starting at about $8000. 

Newcomer Fargo Electronics, recog- 
nizing the similarity in print-head design 
between thermal-transfer and dye-diffu- 
sion printing, offers a $250 photo-realistic 
upgrade kit that turns its $995 Primera 
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thermal-transfer printer into a dye-diffu- 
sion printer. The upgrade kit includes 
media and driver software; no hardware 
changes are required to make the switch. 

Dye diffusion is not a speedy technol- 
ogy: the fastest print engines can print a 
page in about a minute and a half. But with 
24-bit color, engine speed does not define 
throughput. Vendors will compete by re- 
ducing the time it takes to transmit and 
interpret raster-image files that, at 300 dpi, 
measure 32 MB for an 8'/- by 11-inch 
page. Printer architects are benefiting from 
advances in RISC processors, a downward 
trend in memory prices, and the availabil- 


mal-transfer printers with plain-paper ca- 
pability, ink-jet printers with improved 
colorants, and the industry's first desktop 
color laser printer. Thanks to price and 
performance improvements and the be- 
ginnings of a color-capable infrastructure, 
an ever-widening pool of people will be 
able to use these new capabilities. B 


Michael Zeis is president of Blackstone Research 
Associates (Uxbridge, MA), a market research 
and publishing company. He is the editor of the 
Color Business Report, a newsletter on color prod- 
ucts and markets. You can reach him on BIX c/o 
"editors" or on CompuServe at 72351,1712. 


INTRODUCING FRAMEMAKER 4 


Ше wrote & published, 

edited & organized & designed, 
formatted & indexed, 

cross-referenced & distributed — 

the hook on writing and publishing. 


- 


Writing is a breeze with а — 0 0 Stil Page layout tools enable 

TEA B === | meme 

word processor, 3 Саш arr le inert al ed and do 

includes a spell checker The Laoag = Шілде dh multiple columns, auto 

and thesaurus, of Vo ae = urere side heads, even portrait 

Beyond mig of br wold cin от = е осте and landscape pages 

j ' P = көлінде in the same document. 
reale custom colors oi ot rte Terrors — z ТО) 

with CMYK, RGB, HLS, ae E , Conditional text lets you 

and PANTONE" color : ~~ store or display multiple 

palelies, and produce - versions of a document 

ЯШИ ОЗЕН = EU in a single file. 

color separations. LI 5 ж | Ш 

шш" n 2 Qur advanced table 

Build complex documents "m шя editor lets you build 

easily using automatic hypertext —MMM и - m multipage tables with 

markers, multichapter cross- ы тш m EE unlimited paragraphs, · 

referencing, running headers sapere 5 UN straddled cells, 

and footers, plus multiple indices 7 d а Totaled text, even 

and tables of contents, > Cae 


A sophisticated math editor lets you create 
. and edit everything from simple arithmetic 
Lo calculus equations. - | 


Create your own graphics with a 
full set of drawing tools, or Import 
24-bit color images. 


graphics. — 


l'rame Technology presents the best way to write and publish demanding business and technical documents: Introducing 
new FramcMaker* 4.9 FrameMaker 4 dramatically increases your productivity becausc it automates much of the publish- 

ing process. Which makes it faster and easier to produce everything from simple business reports to complex multichapter 
„J manuals. б Only one program handles it all, FrameMaker 4. Which means you don't have to switch back and forth between 


word processing, graphics, and page layout programs, and you won't lose any of your data or formatting. © FrameMaker 4 is loaded with 
over 100 new features including context-sensitive help, automatic side heads, document compare, even ad hoc formatting. © Best of all, 
you can share your FrameMaker 4 documents with your colleagues across the most popular hardware platforms. Including Windows, 


Macintosh, and X/Motif. © So when you need to write, publish, design, edit — the works — make 


® 
sure you use the one program that does it all: FrameMaker 4. For a free guide to wriling and Q Ham e 
publishing, or information on our special upgrade offer, call 1-800-U4-FRAME, Ext. 926. 


01993 Frame Technology Corporation. All rights reserved, International customers please call (408) 433-3311. Frame, FrameMaker. FrameVicwer, Frame Technology, and the Frame logo are 


reglalered trademarks of Frame Technology Corporation. Other brand or product names are trademarks or registered Lrademarks of thelr respective companies. 


Circle ?5 on Inquiry Card. 


is for Attention, please! All you people who want the latest 
technology at Amazingly Affordable prices! Meet AMBRA: 


a new and fast-on-its-feet computer company. 


means we’re Making our Move. With high-performance Made- 
to-order AMBRA Machines. All are tested for industry-standard 


compatibility, and come with a 30-day Money-back guarantee. 


is for Big advantages—like Blazing-fast Intel? Pentium" processors. 
It’s about Built-in extras—like added cache and VESA local Bus. 


Across the Board, we’re ing Best value here. 
2 


is for Responsive to your needs, and Ready to deliver to your door. 
It’s for Rapid onsite service! Plus Round-the-clock technical support. 


The kind you can Really Rely upon. 


stands for “Just Ask us.” AMBRA has intelligent Answers to All 
your questions and computing needs. Call 1-800-25- AMBRA. 


Act now! 


AN IBM SUBSIDIARY 


A COMPETITIVE 
NEW COMPANY, AMBRA'S 
COMING ON STRONG... 


Grounded in excellence, AMBRA has an 
unmistakably entrepreneurial edge. Through 
worldwide sourcing, we get the latest and leading 
technology from high-quality suppliers at smart 
prices. And we immediately run with it — passing 
our savings along to you. 


WE BUILD ON THE SPOT, 
TO YOUR SPECS... 


With AMBRA, you have your pick of processors — 
from the most affordable 486s, to full-fledged 64-bit 
Intel Pentium technology. You also have your choice 
of memory sizes, hard disks, video subsystems, 
peripherals and software — preinstalled and 
preloaded with no delay and no service fee. 


AND OFFER SOLUTIONS THAT 
MATCH YOUR NEEDS. 
Space-saving slimlines. 
Fast-action, low-cost 486 AMBRA slimlines pack the 
computing power you need — perfect for the office, 
dorm or home. 


Desktops and minitowers. 

Our ISA and EISA-based systems offer a range of 
power — and a direct path to Pentium technology 
— at prices that won't make you pause. 


Powerhouses with Pentium processors. 
You get the latest in true 64-bit processing power 
— with processing speeds surpassing 100 MIPS! 


AT AMBRA,YOUR BUCKS 
BUY A LOT MORE... 


Like built-in cache, accelerated video, VESA local 
bus, and a wealth of other features that raise the 
value of our computers above the rest. You'll find 
there's nothing "low-down" about an AMBRA, except 
the price. 


INCLUDING RAPID SERVICE 
AND ROUND-THE-CLOCK 
SUPPORT. 


Every AMBRA computer comes with a 30-day 
"satisfaction or your money back" guarantee. We've 
contracted with ІВМ to provide a one-year onsite 
warranty. Expert technicians are poised to deliver 
prompt onsite service Monday through Saturday. 
And you can count on toll-free technical support 
24 hours a day, 7 days a week. 


ALL YOU HAVE TO DO IS CALL. 


Just pick up the phone to get more information or 
place an order. AMBRA's lines are open every 
weekday 8 am to 9 pm, and Saturday 10 am to 6 
pm (ЕТ.) We accept American Express® Visa® and 
MasterCard® — as well as purchase orders from 
qualifying businesses. 


SOFTWARE ON CD! TRY BEFORE YOU BUY! 


Purchase any AMBRA slimline, desktop or tower, and you get a CD-ROM disk encrypted with over 80 popular 
software packages, thanks to special new technology. Try each package up to three times at your convenience. 
Then, whatever you like can be yours with just a call — at a very competitive price! There's no waiting for 
delivery — you get a code to unlock the encryption, and simply download your software purchases from the 


CD to your hard disk. 


AMBRA 


COMPUTER CORPORATION 


JUST SIX OF MANY AMBRA MODELS... 


Slimline S425SX Slimline S450DX Desktop D466E/VL 


* 4865Х, 25 MHz * 486DX2, 50 MHz * 486DX2, 66 MHz 

* Upgradeable to Pentium technology * Upgradeable to Pentium technology * Upgradeable to true 64-bit Pentium technology 
* 4MB RAM, max: 36MB * 4MB RAM, max: 36MB * 8MB RAM, max: 64MB 

* |28КВ processor cache * |28KB processor cache * 256KB processor cache 

* 3.5" 1.44MB diskette drive * 3.5" |.44MB diskette drive * 35" |44MB diskette drive 

* |70MB (17ms) hard disk * 240MB (|5ms) hard disk * 440MB (| 2ms) hard disk 

* 3 storage bays * 3 6-bit ISA slots (2 VESA on local bus) * 8 32-bit EISA slots (2 VESA on local bus) 

• 3 16-bit ISA slots (2 VESA on local bus) * 3 storage bays * 6 storage bays 

* Windows accelerator w/ 1MB video memory e Windows accelerator with IMB video memory “53 video accelerator with IMB DRAM 

* |4“ SVGA LR color monitor * {4° SVGA LR color monitor * |5" Flat Square LR color monitor, NI 

* Slimline casing (3 x 3) * Slimline casing (3 x 3) * Desktop casing ( 8 x 6; convertible to minitower) 
e MS-DOS® 6.0, Windows™ 3,1, mouse e MS-DOS 6.0, Windows 3.1, mouse * MS-DOS 60, Windows 3.1, mouse 
$1,339 $1,815 $2,959 


Minitower T466DX Pentium DP60E/VL Notebook NC425SL 


* 486DX2, 66 MHz * intel Pentium processor, 60 MHz * 4865X, 25 MHz, SL-Enhanced 
* Upgradeable to Pentium technology * 64-bit processor complex * Dual-scan STN color screen 
* 8MB RAM, max: 64MB * 8MB RAM, max; 64MB * Integrated faximodem 
* 256KB processor cache * 256KB processor cache * 4MB RAM 
* 3.5" |.44MB diskette drive * 35" 1,44МВ diskette drive * |20MB hard disk 
* 340MB (|2ms) hard disk * 540MB SCSI hard disk * Integrated trackball 
* Onboard SCS! e Onboard dual-channel Fast SCSI-2 * MS-DOS, Windows, MS-Works™ 
* 8 | 6-bit ISA slots (2 YESA on local bus) * 8 32-bit EISA slots (2 VESA on local bus) 
* 6 storage bays * 6 storage bays $ 2,449 
• Windows accelerator with IMB video memory = * ATI? Ultra Pro™ Mach 32, 2MB VRAM 
* CD-ROM drive * |4" SVGALR color monitor 
* |4" SVGA LR color monitor * Desktop casing (B x 6; convertible to minitower) 
* Network-ready (Ethernet | OBaseT) * 200-watt autoswitching power supply 
* Minitower casing (B x 6) * MS-DOS 60, Windows 3.1, mouse 
e MS-DOS 6.0, Windows 3.1, mouse 
| $3,999 
$2,694 


In Canada? call 1-800-363-0066, Ext. 915 


CALL 1-800-252-6272, EXT.339 


ШЕ 7/18. 


Please call 1-800-252-6272 tor detalis regarding AMBRA's money-back guarantee and limited warranty. One-year onsite service at no additional charge uring warranty. Onsite service may not be available In certain tocations. 


2 Рашт shipping and insurance charges аге the responsibility of the customer. “ CD-ROM drive required; may be purchased with system or separately. ` Offerings may diller in Canada. 

©1993 AMBARA Computer Corporation. AMBRA is a trademark of ICPI Ltd. and used under license therelrom, The AMBRA logo and logotype are trademarks of AMBRA Computer Corporation. [BM is a registered trademark of International 
Business Machines Corporation. Intel is a registered trademark and Pentium is a trademark of Inle! Corporation, MS-DOS is a registered trademark and Windows and MS-Works are trademarks of Microsoft Corporation. Offerings, prices 
and products are subject to change or withdrawal without prior notice. Prices do not include shipping. 


IS Roundup 


The Big Three Square Off 


Borland, Lotus, and Microsoft have released major updates to the three 
market-leading Windows spreadsheets 


DANIEL GASTEIGER 
t’s easy to summarize the Windows spread- = we re таты 
sheet milieu: If you like a feature in one of 4a EET Ed. E inson Format Toota. Sr 
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the Big Three's programs, wait a bit and it 
will be in everyone's software. The current round 
similarities are more pronounced because each "GODSSET E s Tt 
of the spreadsheets—Lotus 1-2-3 release 4.0 for 49 | — ЕТІП Vol. Sum of Volume [Reo mcam 
ЕН 

' : Rem-Dir Fill Jan 38 |Jan Expando Fill 
and Microsoft Excel 5.0 for Windows—has been Expando Fill Feb 49 an 
updated recently; none is lagging far behind in the 

» 4 BEIDE Expando Fill Jan 27 

ж А Ram-Dirt Fill Jan 74 Ram-Dirt Fill 
place, it is a perfect time to evaluate the market- + 
leading spreadsheets on the Windows platform. Ram-Dit Fill Feb 72 [Grand Tt I eh 

di dim ы р Expando РЇЇ Jan 16 

i Lotust-2-3 Nelease A {COVERT сы тера 
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into Quattro Pro for Win- 
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validate Borland's expres- 
sion of the 3-D concept: You 
tabs on all three Windows 
spreadsheets. Each product 
but the results are function- 
ally equivalent. DER. 
emphasize icons more than 
their predecessors did. Lotus adapted SmartIcons 
also provided a powerful facility to manage and ГЕЛ MepeQeem 3| ET Em FREUE ا ا‎ ; = m MEO APA 
create libraries of these point-and-click tools. 2 Mr | o 


of upgrades emphasizes the trend. Perhaps the 
Windows, Borland Quattro Pro 5.0 for Windows, Expando Fill Jon 42 (море 
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upgrade cycle. With all this updated software in 
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that acted more like a stack |57 БМ 
around, Lotus and Microsoft 
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from Ami Pro and, with the new release of 1-2-3, 
Meanwhile, Borland and Microsoft introduced 
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Borland's Quattro Pro 5.0 for Windows offers the same 
spreadsheet tabs as its predecessor. Both Lotus 1-2-3 for 
Windows and Microsoft Excel include sheet tabs in their 3-D 
spreadsheet files. 
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-- _ save libraries of icon palettes as well as draw your own Smarticons. Both Excel and 
Quattro Pro offer similar capabilities. While Quattro Pro's icon facility may be the 
. .. most powerful of the three, it [s also the most challenging to customize. 


speedbars and toolbars of icons to issue 

one-click commands. Quattro Pro 5.0 and 
— — Excel 5.0 provide even more powerful 
| . tools for customizing icon 
mm utilities. 

Use of the right mouse (2 
~ button in Windows appli- Ж Йй 
— — cations has been slow in | 

coming, but all three ven- | Y 
—-— dors are now on the band- EET 
wagon. Borland was the ШЕ 
~ first to offer object inspec- Бе 
_ fors in the form of menus С 
that appear when you high- Е 
-——-—light a block of cells and EE 
press the right mouse but- 4. 
-— ton. Now 1-2-3 and Excel: Re 
___ Offer similar functionality: fag: 
You сап highlight a range heel 
— — in a spreadsheet, click the 
right mouse button, and, 
"> from a menu, choose op- 
_ A tions such as cut and paste 
and range formatting. 
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Buzzword Wars 

— —The buzzword drag-and-drop is popular 
in the spreadsheet market. This capability 
lets you highlight a range and drag it to a 
— new location without using menus or click- 
ing icons. The three products implement 
——drag-and-drop differently. In 1-2-3, the 
mouse pointer changes to an open hand 
when you move it near the edge of a select- 
=... ed range. Hold down the left mouse button, 
and the hand closes; you can then drag the 
range about on the sheet. It's cute, but it's 

a good way to give feedback to the user. 
In Quattro Pro, you highlight the block, 
= point anywhere within it, and hold down 
= the left mouse button until the mouse point- 
ег turns into a hand. Then you can drag 
the block. If you do not want to move the 


NN block, drag a little 
КЕТ! sooner after pressing 
E the mouse button. 
EJ. Excel allows you 
Î to move a range by 
=| selecting it and mov- 
ЖА | ing the mouse cross- 
3 | hairs to its border. 
When the cross-hairs 
a turn into an arrow, 
m press the left mouse 

ШЕ! button and drag. 
| Looking for more 
TÎ © functions? АП 
=1 three spreadsheets of- 
fer them. Microsoft 
has always led the 
field, offering more 
spreadsheet functions 
than you can shake a formula at. Now Bor- 
land and Lotus deliver similar volumes of 
functions. The expanded collections han- 
dle more database calcu- 
lations, more business-re- 
zz lated analyses, and many 
Mi obscure statistical analyses. 
ТЕ Handling of databases— 
“= both in-sheet and exter- 
ЇЕ nal—varies a bit from one 
|| spreadsheet to the next, but 
you can adjust from one 
approach to another with- 
out much effort. For exter- 
nal database access, Excel 
has dispensed with the 
third-party product Q+E 
from Pioneer software. 
—— ~Î | Now it offers the Microsoft 


When you select a cell or range and click Query add-in, a database- 
the right mouse button, Excel pops up a 
menu like the one shown here. All of the 
Big Three Windows spreadsheets offer 
similar right-mouse-activated menus. 


querying application that 
you make available from 
the spreadsheet via an add- 
in manager. 

Lotus has also changed its database ac- 
cess capabilities by building them into the 
1-2-3 point-and-click interface. The new 
tools drive DataLens (which _ 
gives you access to external data- ЕЖ 


Icons Everywhere 

While piling more and more features into 
their spreadsheet programs, the developers 
are also constantly tweaking basic aspects 
of the user interface. For example, con- 
sider the icon bars each program sports. 
It's nearly impossible for every one of 
these tiny pictures to convey its purpose, 
particularly when so many icons are avail- 
able. So each spreadsheet provides clues to 
the use of an icon. 

In 1-2-3, you point at an icon and press 
the right mouse button to display a de- 
scription of the icon's purpose at the very 
top of the display—right where you're 
looking, if you work with the palette in its 
default location. But if the description isn't 
enough to clue you in, you're out of luck— 
there's no further help about an icon. 

Simply pointing at an Excel icon and 
pausing for a moment causes a descrip- 
tion of the icon to appear at the very bot- 
tom of the screen. That's a big trip for your 
eyes to make when you're trying to track 
down a useful icon. At the same time, an 
abbreviated icon description (called a tool 
tip) appears right next to the mouse point- 
er. The sum of the information is equiva- 
lent to what 1-2-3 tells you about its Smart- 
Icons, but scanning to the bottom of the 
display and back while looking for a spe- 
cific icon becomes tedious. Worse, those 
tool tips can become distracting. Lotus's 
help-on-demand approach seems less con- 
descending than this Microsoft method. 

Pointing at an icon in Quattro Pro is 
also enough to produce a description way 
down at the bottom of the display. To get 
more information, you hold down the Con- 
trol key and press the right mouse button. 
That's a lot of finger gymnastics for the 
payoff: a description that's about as de- 
tailed as the ones that you get in Excel and 
1-2-3. On the other hand, Quattro Pro’s 
Object Help message boxes include help 
buttons that you can click on to get more 


ct Criteria 


bases) far more easily than the Bebo 


old database Criteria and Output | еее 

ranges, which have survived [Еш 
more than 10 years of spread- f Н 
sheet technology. Borland’s Da- 
tabase Desktop hasn't changed. | 
It still lives as a stand-alone ap- | т=== 
plication program that ties to the. | 0 | 
spreadsheet with DDE links. АП Ё 
three database access facilities 
offer dialog box-driven and 
menu-driven interfaces to ma- 
nipulate both spreadsheet and ex- 
ternal database tables. 


а: SS = ------ = 


Lotus 1-2-3 for Windows release 4.0 offers a new dialog box-driven 
interface for querying both in-sheet and external databases. This 
interface lets you specify complex criteria to single out desired 
database Information. Quattro Pro and Excel offer similar point-and- 
click query tools, although 1-2-3's Б better integrated with the 
spreadsheet. 
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detailed information about the 
procedure the icon initiates. The 
detailed help is not about the 
icon, however—only about the 
menu commands for which the 
icon is a shortcut. 


== 


Calling On the Experts 

“Ease of use” is a mantra of 
the Big Three spreadsheet sup- 
pliers. In Quattro Pro for Win- ЕЕЕ 
dows, a feature called Interactive Tutors 
offers on-line lessons for various spread- 
sheet tasks. These tutors let you work with 
your own data or with canned spreadsheets 
that come with the product. You can pop 
up an interactive tutor at any point іп a 
work session and either retain the results of 
your lesson or dump them and return to 
your original spreadsheet. What distin- 
guishes the approach is that you work in a 
live spreadsheet while following a lesson. 

Quattro Pro's Interactive Tutors con- 
trast with Excel's extended help system, 
which packs examples and demonstrations 
throughout. Once you've asked for help 
on a topic, you can sometimes order up a 
demonstration as well. There's a table of 
contents for the examples and demos, so 
you can quickly track down a topic. 

Lotus 1-2-3 also offers a lesson facility. 
You simply pull down the Help menu 
and choose Tutorial to pull up a menu of 
options. There are only eight lessons, 
but they run alongside a live worksheet. 
Switching from the tutorial window to the 
spreadsheet and back is a bit awkward and 
might confuse a new user. Still, you can 
learn from the tutorials, so it's hard to give 
them bad marks. 

Excel's Wizards are step-by-step in- 
struction sets that lead you through pro- 
cedures that traditionally have been diffi- 
cult in a spreadsheet. For example, when 
you elect to add a graph to the worksheet, 
the ChartWizard appears, alerting you to 
the number of steps adding a graph will 
take, telling you what options you can ap- 
ply, and prompting you for information 
Excel will need to display a finished graph. 

The new version of Excel introduces 
Tip Wizards. This new tool analyzes your 
work and determines shortcuts for com- 
monly performed tasks. For instance, if 
you resort to the menu bar to perform an 
operation that is available from the toolbar, 
a Tip Wizard pops up and suggests click- 
ing on the appropriate toolbar icon. Tip 
Wizards will not suggest the same tip twice 
in one Excel session, so the tool is not 
overly annoying. 

Quattro Pro's Experts are similar, but 


140 BYTE DECEMBER 1993 


Microsoft Excel's ChartWizard pops up automatically 
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when you begin to build a graph based on spreadsheet 
data. The Wizard guides you through each step of the 
procedure. 


unlike a Wizard, an Expert appears only on 
request. You can select from a small list to 
work through such tasks as graphing, con- 
solidating data, and building financial or 
statistical spreadsheets. Interestingly, the 
financial spreadsheets you can build with 
Quattro Pro’s Analysis Tools Experts re- 
semble templates that you might build 
yourself or obtain from a user-group li- 
brary or an on-line information service. 
They are, in effect, macro-driven spread- 
sheets that you retrieve when you wish to 
perform the calculations they provide. The 
Analysis Tools Experts can lead you to 
wonder why spreadsheets haven’t always 
included collections of prebuilt financial 
models. 

Lotus 1-2-3 for Windows offers no fea- 
ture analogous to Wizards and Experts. 
Lotus has offered multimedia help with a 
version of 1-2-3 for Windows that comes 
on CD-ROM, but availability of such a 
CD for 1-2-3 release 4.0 for Windows 
hasn’t been announced. If you’re having 
trouble with any spreadsheet procedures, 
you have to rely on the software’s more 
traditional help facilities. But don’t sweat 
it; you can virtually bank on Lotus pro- 
viding a Wizard or Expert equivalent in a 
future release. 


The Similarities Are Endless 
An article that discusses all the similarities 
among the Big Three |... 
Windows spread- ж 
sheets would fill a fe. 
good-size book— | ` 
bigger, perhaps, than 
the documentation 
sets that accompany 
these software pro- (| 
grams. Each spread- В 

sheet offers a version [——— cem 
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that lets you build several sets of assump- 
tions into a single spreadsheet, and lets 
you switch from one set of assumptions 


— 
к? 


to another quickly so you can compare 
their effects on the bottom line. Each offers 
such amenities as the ability to center la- 
bels across several columns rather than 
just within cells, or the ability to assign 
multiple fonts, font styles, lines, shadings, 
and colors to the ranges and entries in your 
spreadsheets. 

In each package you'll find a mecha- 
nism that automatically adjusts a column’s 
width to fit the widest entry in the column. 
You'll also find a way to generate num- 
ber series and label series rapidly: You 
can fill a range with successive weekdays, 
months, and number series such as Quar- 
ter 1, Quarter 2, Quarter 3, and so on. In 
fact, you can create your own fill series 
(e.g., lists of employees or of your com- 
pany’s product line) and automatically de- 
liver the list to a spreadsheet by employing 
the quick-fill feature. 

Sadly, neither 1-2-3 nor Quattro Pro 
provides a tool to let you create a custom 
sequence. You must use your knowledge 
of the spreadsheet to add entries in a disk 
file associated with the spreadsheet soft- 
ware. Excel, on the other hand, contains 
an easy-to-use editor that lets you add fill 
sequences by either typing them or im- 
porting them from spreadsheet cells. 


Spreadsheet Subtleties 
If the Big Three Windows spreadsheets 
share so many features, what could pos- 
sibly set one apart from the others? Sur- 
prisingly little. The differences are subtle. 
Consider 3-D spreadsheets. Borland 
calls its 3-D spreadsheet a notebook, and 
each new notebook you create contains 
256 layers, or pages. The index tabs that 
identify pages appear at the bottom of the 
window that holds them. To accommo- 
date the tabs, Borland introduced a scroll 
bar that doesn't run the full length of the 
object it controls. This takes some initial 
adjustment—and continued adjustment if 
you regularly work with several Windows 
programs. Every time you set out to scroll 


ЫЕ АН BREE — — = 
Excel's arrangement of sheet tabs and controls (ор! 
looks a lot like Quattro Pro's. In both products, the 


nonstandard horizontal scroll bar makes navigating a 
nuisance compared to getting around in 1-2-3. 


ULTIMEDIA TO DAZZLE YOUR SENSES. 


(INCLUDING YOUR SENSE OF STYLE.) 


Introducing Memphis." The all-in-one even touching your computer. And for your mind? 
multimedia machine that brings your computer to Тһе assurance of industry leading hardware that 
your senses. Your ears will experience 16-bit CD- exceeds MPC2 standards and includes Sound 
quality sound through its detachable, | | "ттт ; Blaster" compatibility. Memphis is a unique 
powered speakers. For your eyes, the ' С MEUM » combination of elegance and function with a 


smooth animation and video streaming · 


' design that's made for your sense of style. 


off its double-speed CD-ROM drive. And £ gri So encounter Memphis-it will transform 


because you can use Memphis as a stand-alone your perception of multimedia. 

CD player, it will appeal to your sense of play. For more information 

€ PC2 ` So crank the volume, select a or a dealer near you 

Multimedia PC. new track or stop play without | call 1-800-845-5870. MEDIA VISION 


© 1993 Media Vision, Inc., 3185 Laurelview Court, Fremont, CA 94538. (510) 770-8600. Fax: (510) 770-9592. 
Memphis is a trademark of Media Vision, Inc. Any other trademarks and registered trademarks are owned by their respective holders. 
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tain by default is 255. Once you open a 
new workbook, you can add sheets until 
you've filled RAM. Like Borland, Micro- 
soft put the index tabs at the bottom of the 
worksheet window, and the worksheet nav- 
igation scroll bar extends only partway 
across the window. 

The biggest quirk in managing work- 
sheets in Excel arises when you insert a 
new sheet: The package automatically 
places the new sheet in front of the cur- 
rent one. This means there's no way to in- 
sert a sheet at the very end of a workbook. 
Lotus 1-2-3 lets you specify whether to 
add a new sheet before or after the current 
one, and the issue is moot in Quattro Pro 
since you always have a full notebook in 
that program. 
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Quick Menus 

Quick menus are another area of func- 
tionality that points up subtle differences 
between the Big Three Windows spread- 
sheets. The original Quattro Pro for Win- . 
dows offered object inspectors that ap- 
peared whenever you clicked the right 
mouse button. You can still get to those 
object inspectors by clicking the right but- 
ton, but there's an added step when you're 
working with block objects in the spread- 
sheet. Now, instead of the Attributes dia- 
log box that lists such options as fonts, 
shading, colors, formatting, and so on, 
Quattro Pro presents a menu of op- 
tions for cutting, copying, and pasting 
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Number Format... [5 
epe PA ER T : Î Font & Attributes... [59 
mt Сок Z ahead > ТІЗЕ Lines & Color... 


Both Quattro Pro and Excel 
(bottom left and top, 

respectively) offer one-stop 
shopping for cell formatting 
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across the Quattro Pro spreadsheet, you 
could find yourself pausing a moment to 
look for the undersize control. 

Quattro Pro’s notebooks have two great 
advantages. You can rearrange the pages in 
a notebook by simply dragging index tabs 
from place to place. And you can group 
any number of consecutive pages so that 
any formatting and styling you apply au- 
tomatically affects the other grouped pages 
as well. 

Lotus 1-2-3's 3-D spreadsheets are just 
files that can contain up to 256 worksheets. 
Unlike a Quattro Pro notebook, a new 1-2- 
3 file contains only a single sheet. You 
can add and delete sheets at will so that a 
file never contains more sheets than you 
need for the application you're building. 

Another difference in 1-2-3 is that its 
index tabs appear across the top of the 
spreadsheet window, along with controls to 
navigate from sheet to sheet, add new 
sheets, and hide and display the index tabs. 


142 BYTE DECEMBER 1993 


=!) and styling. Lotus 1-2-3's 


1 quick formatting tools [bottom 


right] are less accessible, 


requiring many more mouse- 
Clicks and keystrokes to get 


Placing the tabs at 
the top of the win- | 
dow leaves the bot- 
tom free to hold a full-width scroll bar. 
This design is much easier to use than 
Quattro Pro's short scroll bar. 

Conversely, there is no easy way to 
change the order of pages in a 1-2-3 file. 
And 1-2-3's group mode connects all ex- 
isting pages, so attributes that you apply on 
one appear throughout the file; you can't 
create multiple groups within the file and 
apply different styles and formats. Con- 
sidering that Lotus was the first of the Big 
Three to offer a 3-D spreadsheet, it's sur- 
prising that it hasn't yet added these sim- 
ple capabilities. 

What of Excel's first serious rendition of 
3-D? In terms of number of layers, Excel 
stakes out a middle ground. An Excel 
workbook starts out with 16 worksheets. 
You can change this default number, but 
the most sheets a new workbook can con- 


the job done. 


entries; inserting and deleting columns 
and rows; and filling cells with num- 
bers or label series. The first choice 
on that menu is Active Block Proper- 
ties, and it leads to the object inspector 
of the original Quattro Pro. That object 
inspector lets you work with 11 dia- 
log boxes to establish formatting and oth- 
er attributes of a selected block. 

Lotus 1-2-3's right-button menu re- 
sembles Quattro Pro's menu except that 
]-2-3 divides the Active Block Properties 
option into several subcategories. Still, by 
selecting from the choices Number For- 
mat, Font & Attributes, Lines & Color, 
and Alignment, you can eventually estab- 
lish the same settings that you'd establish 
using Quattro Pro's block-object inspector. 
Because 1-2-3 doesn't group all the styling 
and formatting options in a single dialog 
box, establishing all desired options for a 
selected range can be more work-inten- 
sive in 1-2-3 than in Quattro Pro. 

To upstage both 1-2-3 and Quattro Pro, 
Excel's right-button pop-up menu offers 
a Format Cells option. Choosing it leads 
to a stack of dialog boxes identified by 
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NT power under 32-bit DOS! 


Microsoft Visual C+ and Phar Lap TNT 
bring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap's 
new INT DOS-Extender lets you break 
the 640K DOS barrier, build multi- 
megabyte DOS applications and take 
advantage of powerful NT features. 
Implement threads, DLLs and multitask- 
ing with your familiar Microsoft develop- 
ment tools — under DOS! It's never been 
so easy to create the most powerful, 
full-featured DOS programs ever. 


TNT DOS-Extender is the new standard 
in 32-bit DOS. The DOS power you've 
been waiting for is finally here! 


Try it out... FREE! 


If you have the 
Microsoft Visual 
C++ 32-Bit Edition 
tools, you've already 
got a free trial-size 
version of TNT 
DOS-Extender. 
TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software. You 
can use TNT DOS-Extender Lite to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and run 
under DOS, Windows 3.1, or Windows 
NT. It's the easiest introduction you'll 
find to the power of TNT. 


The next-generation 


TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to run under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 


But that’s not all. TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. And all this power is 
delivered with the high standards of 
technical excellence you’ve come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 


Already a standard. 

TNT DOS-Extender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bit and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStation. 


32 Bt DOS! 


32-bit CodeView, too! 


TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 
for the operating system of the future — 
that your DOS customers can use today! 


TNT DOS-Extender SDK is the latest 
release of Phar Lap’s award-winning 
386IDOS-Extender SDK. You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required. In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 386|/DOS-Extender. 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 


So if you've been wondering what the 
future holds for DOS developers, don't 
wait... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 


Ш Utilize NT features such as multitasking, DLLs and threads 

ll Build multi-megabyte 32-bit DOS programs 

Ш Break the 640K DOS barrier — with your familiar Microsoft tools 
Ш Build one application that runs under both Windows NT and DOS 
И Save RAM! Run a 4 MB DOS system, not a 20 MB NT system 

Ш Use industry-leading, high-quality Phar Lap and Microsoft tools 


Phar Lap Software, Inc. 


60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX 617-876-2972 


386IDOS-Extender and TNT DOS-Extender nre trademarks and Phar Lap is a registered trademark of Phar Lap Software, Inc. Visual C++, Win32, Windows and Windows NT are trademarks and CodeView and Microsoft 
are registered trademarks of Microsoft Corporation. Other product and company names are trademarks or registered trademarks of their respective holders. 
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І performed some common tasks to compare the Big Three spreadsheets. The top graph displays performance; the 
bottom graph shows resource usage. Shorter bars indicate hetter performance. 


index tabs. Click a tab to activate the Num- 
ber Format dialog box, and when you're 
done there, click another tab to change a 
selected range's fonts and font styles. The 
approach is similar to Quattro Pro's all- 
in-one pick list of formatting options, and 
it speeds the formatting of a range of cells. 
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Quattro Pro and Excel offer a spin on the 
dynamic spreadsheet concept: Once you've 
moved data into the facility, you can quickly 


change the relationships among the data 
dimensions. 
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Distinguishing Characteristics 

The similarities between the Big Three 
Windows spreadsheets are extensive. But 
there are a few significant differences be- 
tween the Big Three spreadsheets; how 
important those differences are may be a 
matter of personal taste. 

In-cell editing is one feature that comes 
to mind. Quattro Pro is the big winner 
here—it doesn't offer in-cell editing. In 
other words, when you type or modify 
a cell entry, it appears in the edit box 
at the top of the display. The new 
entry appears in the spreadsheet 
only after you store it there by 
pressing Enter. 

In 1-2-3, when you start typ- 

ing, the characters 
|| appear both in the 
0 edit box and in the 
| spreadsheet. Hav- 
ю ing the entry ap- 
©, pear first in the 
- sheet is sensible; 
9 after all, this is 
'. where a user will 
-. be looking. On the 
1037 other hand, in- 
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sheet editing is at best confusing when the 
cell you're editing is surrounded by other 
data cells. Only by clicking with the mouse 
in the edit box can you switch to good old- 
fashioned editing in the control panel. Ex- 
cel also employs in-cell editing. 

None of the Windows spreadsheets' 
editing capabilities are as good as those 
of the original 1-2-3 for DOS. In that 
spreadsheet, you could see at least part of 
a cell's original contents unchanged right 
alongside the version you were editing. 

Another area in which the products dif- 
fer significantly is in their offerings of ad- 
vanced data analysis tools. Each offers 
some type of problem-solving facility in 
which you specify a target result and the 
software figures out what numbers to plug 
into your spreadsheet to return that result. 
Each offers sophisticated database analy- 
sis tools for cross-tabulating databases and 
calculating subtotals. Each offers powerful 
tools for statistical problem solving, in- 
cluding the capability to perform rapid re- 
gression analysis. The great divergence 
occurs with the data slice-and-dice tools. 

Lotus introduced slice-and-dice tech- 
nology with Improv. Borland and Micro- 
soft offer similar slice-and-dice function- 
ality where any spreadsheet enthusiast 
would really need it: bundled with the 
spreadsheet software. Improv's slicing and 
dicing is far more sophisticated than that of 
Quattro Pro and Excel, but the facilities 
that come with these new spreadsheets 
may be all you'll ever need. 

Slice-and-dice spreadsheets are sets of 
multidimensional data. For example, a list 
of product sales volumes by region and 
subcategorized by month would be a 3-D 
data set. With a traditional spreadsheet, 
once you have laid out the data, you face 
gargantuan effort to rearrange it so the 
spreadsheet shows sales volumes by month 
and subcategorized by region. With Quat- 
tro Pro and Excel, you can spin such 
spreadsheet data off into the Data Model- 
ing Desktop or Pivot Table facilities, re- 
spectively. Then you can quickly rearrange 
data along any dimensions to gain more 
insights into the relationships among the 
numbers. 

Perhaps what sets 1-2-3 apart from the 
other Windows spreadsheets is its acces- 
sibility to people making the transition 
from a DOS version of 1-2-3. While both 
Borland and Microsoft try to convince you 
that the transition to their Windows spread- 
sheets is easy, such claims are overblown. 
In 1-2-3 for Windows, you get 1-2-3 for 
DOS when you press the slash key; if you 
don't want to take the time to learn the 


How does everyone at Media 
Partners use Approach? 
Jim Sullivan 
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William Albritton 
Sales Reporting 
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Sales Contracts 
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Contact Management 
Lou Leta 
Staff Scheduling 
Gary Pink 
Equipment Maintenance 
Amy Canniff 
VCR Library 
Lisa Callary 
Inventory Management 
Linda Dietenhofer 
Invoice/ Accounts Receivable 
Lauren Aborjaily 
Production Contracts 
Ellen Camloh 
TV Saipt Library 
Martha Hicks Leta 
Video Clips 
Laurie Gardella 
Graphics Library 
Bob Sullivan 
Comic Book Database 
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When Media Partners Inc. a cable TV advertising firm, was launched, 
General Manager Jim Sullivan was determined to streamline the entire 
operation by automating everything from order tracking and invoicing, 


to sales reporting to contact management. Even the message center. 


NEW LOTUS APPROACH 2.1. THE RELATIONAL 
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lim knew os could do this because he knew about award-winning 
Ё Lotus Approach™ Approach is so easy and so 
ge. -P powerful that every one of his employees uses it. 
Every day. Even Jim's 12-year-old son, Bob, has 


u Vt developed an Approach database to manage 
E P = his growing collector comic book business. 


As an ex-software developer. Jim had the 


technical savvy to use any database out there. As a General Manager, 
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networks with no additional set up. And it offers seamless integration 
with all Lotus Windows™ applications including 1-2-3* 


EXPERIENCE THE INSTANT PRODUCTIVITY 
OF LOTUS APPROACH FOR JUST $99. 


Lotus Approach has won over 25 major industry awards and acco- 
lades including Windows Magazines 1993 Reader's Choice Award. And 
right now you can get it for just $99 (Reg. 
5395)" Call 1-800-TRADEUP, ext. 9252** 
today or visit your Lotus Authorized Reseller 


Working Together 
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Windows way of doing something, you 
needn't bother. In both Quattro Pro and 
Excel, you're going to spend time learning 
the equivalents of commands you're ac- 
customed to using in 1-2-3 for DOS. 


Office Suites 

Instead of buying a stand-alone spread- 
sheet, many organizations are looking at 
bundles of office applications that work 
well together. This allows an organization 
to standardize on a set of common appli- 
cations and to centralize support from a 
single vendor. Microsoft claims that over 
half of all copies of Excel are sold as part 
of Microsoft Office, so the trend toward 
office suites is clearly a significant one. 

Lotus was first to include the newest 
version of its spreadsheet with a highly 
integrated suite of office applications. The 
company has incorporated many common 
features into all the products in SmartSuite 
release 2, its Windows bundle. This makes 
it easy for users of one Lotus Windows 
application to move among all the office 
applications. 

Microsoft is redesigning the applica- 
tions shipped with Microsoft Office so that 
they will share components and even a 
common menu structure. Thus, if you're 
working with Excel, Word, or PowerPoint, 
it will be easier to find certain menu op- 
tions, since they will be in the same loca- 
tion in each application. To ensure even 
tighter integration, the new version of Ex- 
cel, as well as Word 6.0 for Windows, sup- 
ports OLE 2.0. OLE 2.0 will let you embed 
an Excel spreadsheet in Word (or any oth- 
er word processor supporting OLE 2.0) 
and edit the spreadsheet without leaving 
the Word document. Only the menu will 
change. At this point, it looks as though 
Microsoft Office 4.2 (scheduled to ship in 
January) will be a formidable competitor in 
the office suite market. 

The Borland applications suite is less 
appealing. It includes WordPerfect for 
Windows, from an independent software 
company. This makes the suite's synergy 
somewhat suspect. An initiative on the 
scale of Microsoft' s—redesigning the in- 
terfaces to ensure consistency—is not like- 
ly to happen. 

Connectivity is another area in which 
the Big Three are starting to battle. Lotus 
has mail-enabled its Windows spreadsheet, 
which means that you can transmit and re- 
ceive E-mail from within 1-2-3. More im- 
portant, you can send worksheet ranges, 
charts, and other drawn objects via E-mail 
when you have the right complementary 
software. Quattro Pro offers a similar 
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ainstream PC users running MS 
Windows have wanted to access 
network-based Unix applications 
for quite awhile, but for most the price 
has simply been too high to justify the 
hook-up. Until now. 

Announcing XoftWare" for Win- 
dows, Desktop Edition (DT), the first 
easy-to-use, value-priced PC X server 
software. Now anyone with a 386/486 
PC can afford an integrated system that 
combines the best of MS Windows and 
Unix simply by clicking on icons. 


Finally, Unix for the rest of us. XoftWare 
for Windows DT was created specifi- 
cally for the non-technical PC user. 
Which is to say, those of us who occa- 
sionally want to access Unix applica- 
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WITH A SIMPLE CLICK, XoftWare for Windows, Desktop Edition makes it 


easy to cut-and-paste between MS Windows and X. 


tions, but don’t need the higher through- 
put or extra features of a true 32-bit X 
server, 

Truth is, XoftWare for Windows DT 
has been streamlined to give all PC users 
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just what they need in features 
and functionality, and at a very 
affordable price. 3 


Are you tired of poring over 
User Guides? We thought so. 
That's why we made XoftWare 
for Windows DT exceptionally 
easy to install, simple to start 
up, and a snap to operate. With 
our XoftStart" feature, PC 
users don't even have to know 
how to start Unix, much less 
run it. Just click and start from 
a Windows-based icon. You'll also ap- 
preciate our CascadeX™ feature, which 
positions windows in a Microsoft-like 
cascading window format. 

XoftWare for Windows DT supports 
all leading network software, including 
the MS Windows Sockets API. You can 
even order it bundled with Novell's TCP/ 
IP networking software. 


Act now for free fonts. Already an ex- 
ceptional value, if you act while sup- 
plies last we'l] send you our 
XoftFonts™ font package, a 
$50 value, absolutely free. 
XoftWare for Windows DT- 
the perfect add-on to your 
networked PC. Call us at 4 
(619) 455-8600. Ғах: (619) 597-6030. 
email: sales@age.com 
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CCITT G3 & G4, LZW, 
JPEG and Hi-Performance 


LEAD CMP 


Easily integrate the fastest, 
tightest image compression 
technology in the industry. 
LEAD CMP offers half the file 
size with better image quality 
than conventional JPEG 


(Now used in CorelDRAW!) 


LEADTOOLS hits feature over 75 
routines, each with example code. 
And paste code from 2 free demo 
apps! Kits available from DOS to 
NT, including add-ons for Clipper, 
FoxPro & Visual Basic. Call now 
for full info & demo disk. 
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LEAD Technologies, Inc. 
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capability, with the added benefit that it 
manages data exchanges via MCI Mail. 
Excel also has a file-sharing facility; you 
can quickly create a routing sheet to man- 
age distribution of a file over a network. 


For Power Users 
Microsoft is making waves by adapting 
Visual Basic as Excel's new macro lan- 
guage. For high-end developers, having 
the power of this Windows compiler avail- 
able to drive a spreadsheet is an exciting 
prospect. Eventually, you'll be able to tie 
together all of Microsoft's Windows ap- 
plications with Visual Basic programs. On 
the other hand, Visual Basic is a big step 
up from spreadsheet macros. Excel's 
macro language has always been the most 
challenging of the Big Three, but moving 
to Visual Basic is going to scare away a lot 
of spreadsheet users who lack formal train- 
ing in programming. 

To be fair, the macro languages in the 
Windows versions of 1-2-3 and Quattro 
Pro are less accessible than their DOS 
counterparts. Rather than extend the re- 
corded keystroke metaphor into the Win- 
dows environment, 1-2-3 and Quattro Pro 
adopted keyword-driven macro languages. 
You can no longer stumble into macros 
by virtue of having learned the menu se- 
quences for needed commands; now, you 
must learn several hundred keywords and 
their syntaxes. While most DOS users 
could master the languages of their re- 
spective spreadsheets, 
few Windows users will 
ever build sophisticated 
macro applications with- 
out constantly referring 
to the documentation. гезе 
Performance Measures 
How well do the Big 
Three perform? I pre- 
pared a dozen or so 
worksheets that perform 
common spreadsheet 
tasks and used them 
to compare several pro- 
cesses. I performed tests 
on a 50-MHz 486 com- 
puter with 8 MB of RAM 
and on a 25-MHz 4865 X 
with 4 MB of RAM. I 
changed none of the 
products' default settings 
before testing; I tested 
how the software works 
right out of the box. The 
graphs on page 144 sum- 
marize the results. 
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There are some interesting things to note 
about the test results. For example, while 
Excel uses only 564 KB of RAM to load, 
it eats up more system resources (in terms 
of percentages) than either 1-2-3 or Quat- 
tro Pro. And while Excel creates the small- 
est disk files, those files use up more RAM 
than the competitors’ files. 

Quattro Pro is quickest with many cal- 
culations, but it creates the largest disk 
files and calculates file-linking formulas 
abysmally slowly. Lotus 1-2-3 handles re- 
sources best, but it’s dramatically slower at 
printing PostScript files. Lotus 1-2-3 is 
also way out of line in copying large 
amounts of data to the Clipboard: A simple 
copy command took more than 10 times as 
long as the next-slowest spreadsheet. 

For the last performance measure, I tried 
to retrieve a large 1-2-3 WK3 file into all 
three spreadsheet products. Only 1-2-3 re- 
lease 4.0 was up to the task. Although they 
can read the omnipresent WK3 file for- 
mat, Quattro Pro and Excel took much 
longer to load large spreadsheet files. This 
may cause problems if you work with large 
spreadsheets in the native WK3 format. 

Don't overemphasize the importance of 
these performance measures. None of the 
spreadsheets is so bad at anything that you 
should automatically rule it out. So that 
brings us to the primary question: Which 
Windows spreadsheet should you buy? 

The answer depends on what you're 
already using. If you are working with an 
existing release of one of 
Е these three, you should 

just upgrade the product. 
DOS spreadsheet users 
have a tougher decision 
to make. Quattro Pro 
users will find it as easy 
to move to one Windows 
spreadsheet as to another. 
Lotus 1-2-3 users should 
not even consider chang- 
ing product lines: Lotus 
1-2-3 release 4.0 for 
Windows is well de- 
signed and easy to use, 
and it offers the most 
natural upgrade path 
from 1-2-3 for DOS into 
Windows. W 


Daniel Gasteiger is a spread- 
sheet consultant and copub- 
lisher of The Spreadsheet 
Consultant newsletter. He can 
be reached on BIX c/o "edi- 
tors" or on MCI Mail as 
"Daniel Gasteiger.” 
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Internal 14,400 bps fax and data modem for PC compatibles. 


SupraFAXModem 144LC 


14,400 bps fax and data. Full-featured PC package. 


SupraFAXModem 144LC 


14,400 bps fax and data. Full-featured Mac package. 


All extra value PC packages include DOS™ and Windows™ software: 
p. WinFax'", FaxTalk™, COMit™, and CompuServe Information 
1 | Manager™. Mac packages come complete with FAXstf™, MicroPhone 
LT™, and CompuServe Information Manager™. All cables and 
instruction manuals included. Sorry, does not include drink or fries. a 
Supra Corporation 
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While other device drivers simply connect, 
CorelSCSI version 2 lets you command! With 
CorelSCSI, you can daisy chain up to seven 
SCSI devices to your computer, maximize the 
performance of your peripherals, and enjoy 
advanced features and applications that you 
won't find in any other driver software. 
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Extensive CD-ROM Capabilities © dt 
Corel's CD-ROM Writer software lets you use a recordable 
CD-ROM writer to create customized CD-ROMs 
Reads multi-session and Kodak Photo CD-ROM discs 
(XA CD-ROM drive required) 

Corel Photo CD Lab allows you to view as well as manipulate 
the resolution, size, color and file formats of Kodak 
Photo CD images | 

4 


WR Зу 


Backup Software 7 
Support for backups to any supported SCSI tape drive or 
logical device, including network drives 


Support for tape carry-over | 
Intuitive easy-to-use interface for Windows 3.1 
| SCS! Hard drives e Rewritable drives | % Removable drives 
T AY « CD-ROM drives «CD-ROM writers | e WORM drives 
. di 1" d » Printe p Scanners 
Printer Support p ier е PC Notebooks » Tape drives 
Supports all SCSI Printers that adhere to the SCSI-2 = 
command set - | 
а Соге!5С51 Version 2 supports the following ASPI Host Adapters: 
Р Jazas p" | cO us e RANCHO TECHTOLOLY, WIC. 
Advanced Diagnostic Utilities ™ | cem ЖА Т бектен Furies x 
) CorelSCSI includes several useful diagnostic Ф ciui AM. ч Q 
utilities that let you configure SCSI device G]adaptec МОРТ = j rasor 
parameters, check media, display ! | — 
information about and thoroughly test the ады eee eee 


devices on your SCSI bus 
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Flexible Scanning Multimedia RC — 
Supports top-selling scanners from leading 
manufacturers, including direct support for 


the specific characteristics of each scanner 


» Full compatibility for all TWAIN-compliant 
applications 


For upgrade information or to order, сай Coral: 
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The NetWare CD-ROM Solution 


Microtest's Discport provides plug-and-play CD-ROM installation 


on NetW are, letting people share CD-ROM drives 


STEVE BOSAK 


istrators could add CD-ROM drives 
ШШ anywhere on the network without 
bringing down a server and without the 
hassles of juggling SCSI cards, jumpers, 
and several NLMs (NetWare loadable 
modules). They could run a simple soft- 
ware installation to choose local managers 
for these CD-ROM drives and leave the 
choice of applications to the workgroups. 
On the receiving end, the network user 
could call up a simple menu of available 
CD-ROM applications and click on the 
appropriate icon to run an application. And 
changing a CD-ROM application would 
be as simple as switching the disc and list- 
ing the new title for the group. 

Microtest’s Discport is a $695 hardware- 
and-software product that makes installing 
CD-ROM on NetWare 3.11 and higher 
this flexible and easy. The Discport hard- 
ware module attaches as a node оп 10Base- 
T and thin Ethernet networks. You can 
chain up to seven external CD-ROM drives 
to one Discport box and control as many as 
10 Discport units from any one server. An 
NLM loaded on a NetWare server con- 
trols access to the CD-ROM drives at- 
tached to the Discport. The NLM is small, 
about 150 KB. 

Elegant Windows-based software, called 
Discview, handles Discport installation, 
as well as management and use of attached 
CD-ROM drives. The Discport also cornes 
with a DOS version of Discview with a 
command-line user interface. 


1 n a perfect networked world, admin- 


How It Works 
The heart of the Microtest package is an 
AC-powered black box the size of a VHS 
videotape. Thin Ethernet and 10Base-T 
connections occupy one end of the Disc- 
port, and a standard SCSI port connector 
the other (see the photo). To install, you 
hook the box to the network through any 
BNC cable or RJ-45 connection available 
on the network. A CD-ROM drive (or a 
chain of them) plugs into the SCSI con- 
nector using the cable provided. 

The compact Discport unit is a SCSI- 
2-to-Ethernet translator. Each Microtest 
box transmits a unique six-digit Ethernet 


ID when plugged into the network and 
looks like an Ethernet node to NetWare. 
CD-ROM drives physically attached to a 
Discport unit, however, appear logically 
attached to a NetWare server. Microtest's 
Discview NLM, loaded on the server, rec- 
ognizes IDs under its control on the net- 
work, intercepts CD-ROM accesses di- 
rected to the server, and redirects them 
over the network to the appropriate Disc- 
port unit. The Discport box then translates 
the Ethernet request into the appropriate 
SCSI commands for the target drive. 

The Discport system treats CD-ROM 
data similarly. During a SCSI read com- 
mand, for example, the Discport takes data 
sent out from the active CD-ROM drive, 
converts SCSI blocks into Ethernet pack- 
ets, and sends the packets over the net- 
work to the server, which then delivers it to 
the user node. Sending data over the net- 
work twice isn't usually a performance 
problem because of NetWare's drive cach- 
ing and because bandwidth on most net- 
work cabling is underused. The result is 
to make CD-ROM drives available on the 
network with full NetWare management, 
but without bringing down a server to in- 
stall them. 


Easy Installation 

You install the Discview software first. 
Logged on as supervisor, you run Win- 
dows and install the software from a flop- 
py disk using the Setup program; the soft- 
ware checks to be certain you're running 


Microtest’s Discport makes 
it easy to attach CD-ROM 
drives to a NetWare network. 
Drives attach to the SCSI 

| connector on the front of the 
| unit using the cable provided, 
while a twisted-pair or thin 
Ethernet cable attaches to 
one of the connectors at the 

| rear {inset}. 


NetWare 3.11 or higher and that you're 
using the proper revision of CLIB.NLM 
(Discview requires that you have version 
3.11d with a date of 12-16-92 or later). 
The installation kit includes a disk with 
the proper CLIB on it, and good thing— 
the test server was running an old version. 

Once the Discview NLM is loaded, the 
installation program asks for the names of 
all managers you'd like to assign to the 
Discport. Users and groups are listed in a 
dialog box, so adding them to the man- 
agement list is only a matter of clicking 
on the appropriate names. Users assigned 
to the Discport can add or remove drives, 
change CD-ROM applications, or physi- 
cally move a Discport box to another lo- 
cation on the network. 

The hardware is installed next, with up 
to seven CD-ROM drives per Discport. 
Plug in the drive or chain of drives and 
hook up the Ethernet or 10Base-T cable, 
and the box begins downloading its firm- 
ware information through the Microtest 
NLM. Because the Discport reloads its 
“smarts” each time it's turned on or the 
Microtest NLM is reloaded, updates and 
changes to the box's firmware are as easy 
as installing new software. 


The Software 

The Discport's underlying mechanism is 
clever, but the accompanying management 
software is where the Discport package 
shows its true worth for both LAN admin- 
istrator and user. Users run the Windows- 
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CD-ROM drives 


The Discport attaches as a nerwork node, but CD-ROM drives attached to it appear logically 
attached to a server due to Microtest's NLM. The NLM on the server reroutes CD-ROM accesses 
directed at the server to the Discport, which translates between Ethernet packets and SCSI-2 blocks. 


based Discview access and control pro- 
gram on each workstation as needed to 
connect to CD-ROM drives. There is no 
memory-resident component taking mem- 
ory at user workstations. 

The beauty of the Microtest system and 
software is that they enable users and 
group managers to configure the ports and 
the CD-ROM data any way they see fit. 
A manager loads the Windows-based Disc- 
view software and clicks on the Discview 
Map menu item; a graphical representa- 
tion of available servers and all Discports 
appears. The manager clicks on the Disc- 
port icon, gives it a meaningful alias such 
as Marketing, and then assigns it to a 
server running the Discport NLM. 

Once the port is configured, it appears as 
a tree attachment to the selected server, 
and all attached CD-ROM drives appear 
with the tag New Volume. Clicking on 
one of the new volumes lets you configure 
that volume. The software reads the disc in 
the drive and displays its name. The man- 
ager assigns an alias to the disc, allowing 
end users to "see" the disc as CorelDraw or 
Sales Database, for example, when they 
load their own Discview software. 

Once mounted and assigned aliases, 
discs are ready for access by any user the 
manager grants access to. By 
default, mounted discs are as- 
signed to Everyone, but the 
manager can limit access by 
selecting previously assigned 
groups or users from a pick 
list in the configuration. 

End users access the CD- 
ROM applications by click- 
ing on the Discview icon 


About the Product 


Microtest, Inc. 
4747 North 22nd St. 
Phoenix, AZ 85016 

(800) 526-9675 

(602) 952-6400 

fax: (602) 952-6401 
Circle 1075 on Inquiry Card. 
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from within Windows. Тһе main screen 
lists groups of CD-ROMs available and 
ready to run from within Discview, those 
previously mounted but no longer in a CD- 
ROM drive, and those that are in the CD- 
ROM drive but need to be assigned a drive 
letter before running. Users on the net- 
work can see only the discs that they have 
rights to, which appear in the list of avail- 
able applications with their assigned alias- 
es. On CompuServe and the company’s 
own BBS, Microtest has made a number of 
batch files and icons available for making 
virtually any CD-ROM application run by 
merely clicking on its alias, 

Installing, configuring, and using the 
Discport over my test network were much 
less painful than some experiences con- 
figuring stand-alone CD-ROM drives to 
a single PC. Texel and Toshiba CD-ROMs 
that I attached to the Discport performed 
much as they did when hung directly off 
the server. Applications ran smoothly, with 
acceptable speed. While Discport drives 
can run multimedia programs, Microtest 
doesn’t recommend this; the resulting data 
can load down some servers. 

Microtest’s Discport is the fastest, eas- 
iest, and most flexible way to add CD- 
ROM to an existing NetWare 3.11 Ether- 
net network. Microtest has 
announced a Token Ring ver- 
sion and a Macintosh version 
for delivery next year. B 


Steve Bosak (Chicago, IL) is co- 
author of The CD-ROM Book 
(Que Books/Prentice-Hall, 1993). 
He can be contacted on BIX c/o 
"editors. " 
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‘There Was а time when your worst 
y 
technical nightmare wouldnt 


оо away till the morning after. 


Aaron Matas IBM Personal Systems HHelpCenter? software, or who knows what. After all, 
Product Support Specialist 


IBM Personal Systems “ Product Support Specialist it's just common sense that the company 
HelpCenter й B. — Aaron Matas knows from who sold you the system should be 
personal experience that there for you when you need them. 
emergencies don't keep Whatever your question, experts like 
bankers’ hours. That's Aaron are wide awake and ready 
why our [lelpCenter to help you get back in business. Fast. 
f stays staffed and ready It’s all part of IBM IelpWare®. 
around the clock. So if a 
systern goes down, you wont If you've ever bought computers 
have to wait till sometime the next "direct," we want you to know one 


day to find out if it's your hardware, important thing. 


IBM PC Direct This time, it can be different. 


We're putting the personal 
in personal computing. 


ValuePoint Si — NEW! 


= Newest entry-level member of the ValucPoint 
family 

а Compact size: 14.2" W x 4.8" IE x 165" D 

BVESA Local Bus Video 

B 3 slots and 3 bays 

= Choice of IBM Keyboard (Basic? 


or Enhanced) 
B A great, low-cost network client 
т IBM HelpWare service and support 
а ІВМ МУ 14" SVGA NI Monitor 


IBM PC Direct 


We're putting the personal 


in personal computing. 


ValuePoint Desktop 


в Plenty of room to grow: 5 slots (includes 1 
VESA Local Bus slot). 5 bays 

B A super combination of speed. power. upgrad- 
ability and expandability 


2 [BM МУ 14" SVGA NI Monitor 


Dozens of popular software 
applications are available 
through Soft Select. Cal] us 
lor a complete listing, 


LR: Alice Robinson. Gregg MeGhee, Jeff Herman and Beverly Whitman. Custom Build Technicians IBM Personal Computer Company 


ValuePoint Mini-Tower 


8 Convenient, compact Міпі- Юмег processor 
case measures 95" W x 16.8" Hx 169" D 
8 Enormous room for growth: 
8 slots (includes 1 VESA Local Bus slot), 
6 bays 


= Perfect format for high-powered computing 
(CAD/CAM, graphics, multimedia, etc.) or 
as a low-cost network server 


8 IBM 15V 15" SVGA FS NI Monitor 


-ll 


If you dont see it here, call us. We'll 
custom build a system just for you. 


Its a personal commitment from Alice, Gregg, Jeff, Beverly and 
their associates at the IBM Personal Computer Company. 
Thousands of [BM people — many working around the clock — to 
keep you personally delighted with everything we do for you. 


It starts — but doesn’t end — with our hotselling IBM 
ValuePoint™ PCs, Take a closer look at the systems shown here. 
Super PCs, Super prices. But if you don't see the system you 


want, call us. We'll build your PCs to your spccifications — and 
your budget. We can even preinstall selected software. 


Remember, ValuePoint is backed by ІВМ HelpWare*, including 
our 30-day moneyback guarantee. No qualms. No quibbles. No 
questions asked.’ And for one year with [ree around-the-clock 
telephone assistance and fast onsite service (even in the most 
remote locations!) from more than 10,000 IBM service represen- 
tatives in over 1,600 locations nationwide.” 


Call us today. And discover how we're putting the personal in 
personal computing, 


All ValuePoint DeskTop and Mini-Tower systems listed below feature:" 


т 436 processors п 101-Кеу IBM Enhanced Keyboard п A 32-bit VESA Local Bus slot for 
= SVGA VESA Local Bus Video and [BM Mouse local bus speed on SCSI drives 
= Upgradability via Intel OverDrive™ | Zero Insertion Force (ZIF) socket for and other peripherals 
technology all the way up to fast, easy processor upgrades = ІВМ HelpWare 
Pentium? ? 


' Some 486DX/33MHz processors тау be manufactured by ІВМ. " ValuePoint Si systems do not include all features 
listed above chart. Please refer to product details listed at left, or call for more information. ValuePoint Si prices listed Cal | 1 800 ІВ М -2Ү0 Ü 
reflect IBM Basic Keyboard only. IBM Enhanced Keyboard available at additional cost. refer to: BPD 
1800 426-2968 


E 
Bam-midnight M-F, EST Wg 

Bam-7pm Sat., EST 
Purchase order is available for qualifying customers. 


| 
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Angela Hardy 
PC Consultant 
IRM PC Direct 


[ts as simple as calling Angela Hardy, or any 
one of our other PC consultants. ValuePoint PCs, 
ThinkPad? notebooks, peripherals, printers, 
monitors, add-ons, the most popular software 
and more (ІВМ and non-IBM) are all yours — 

at prices you'll find personally pleasing — when 
you call 1 800 IBM-2YOU. You'll speak to a PC 
consultant who'll either answer any question 
you have, or get you in touch fast with an expert 
who can. If you dont see it here, it's in our free 
catalog, And if its not in the catalog, we сап 
probably get it for you anyway. Either way...call! 


This time you can have ıt all. 


Super prices on popular software! 


IBM PC Direct has the popular software you want, at 
prices youll love. Remember, if you dont scc it here, 
or in our catalogs, call us. Chances are we can get it 
lor you fast! 


Winlax™ Гго(ММ13622).................. $79 
5ТАСКЕВ?(ММ2926)................... 895 
Quicken?! for Windows 20(ММ45870)........ $45 
WordPerlect® for Windows 5.2 

S Ho dr m NIME. ms - $289 
525" (ММВЮӘІ5)....................... $305 


Boost your processing performance. 


Пегсз a super way to boost system performance without 
buying a new system. Our 256KB L2 Write Back Cache 
Memory Kit, Video Memory Upgrade Kits and Intel 
OverDrive Processor make it easy to upgrade your 

Value Point system. And we now offer 12 Cache Memory 
Kits for the Value Point Si, too! 


ValuePoint Options 

256K B L2 Write Back Cache Memory Kit 

(MOL. ee $249 
250KB L2 Write Thru Cache Memory Kit 
ne « onu an сы $229 
128KB L2 Write Thru Cache Memory Kit 

(ЕЛ asse os nitro „ ees $119 
IMB Video Memory Upgrade Kit (60C 1623). . . . . $89 
Intel OverDrive Processor 486DX25 
(ИМИШИП]-......................... $389 


ValuePoint Si Options 
New! 128KB L2 Cache Memory Kit (7363128). . . $90 


New! 256KB L2 Cache Memory Kit (7363129) 


(requires part 73G3128) ................... $60 
New! 512KB Video Memory Upgrade Kit 
(PIG e- a "— T $42 


Call 1 800 IBM-2YOU 


refer to: BPD 

1 800 426-2968 
8am-midnighl M-F, EST 
8am-7pm Sat., EST 
Purchase order i is available for p cuslomers. 


Save space inside your multimedia PC! 


The IBM Windsurfer™ Communications Adapter is 
the complete small business/home office ISA solution! 
It's а data/fax modem, a telephone answering machine, 
а CD-quality sound system and MIDI synthesizer...all 
in one! Included are а V.32 Data Modem, 9600bps 
Fax/Modem, IRM PhoneFX™ for Windows, Mwave™ 
MIDI synthesizer with MIDI port, Tria бала АХ LITE 


for Windews...and more. 


Mwave Windsurfer Communications Adapter 


тас Ит ТТТ tronson. $349 


Improve your communications and connectivity! 


Whether you need to communicate with outside cus- 
tomers, satellite offices or the person next door, we offer a 
range of options for keeping you connected. 


Roca Research™ [44/144 Оаа ах Modem, 


including RaxWorks™ (MM28202) ..........- $175 
l0Base-T ISA Ethernet? Adapter (600605). . . . . $91 
10Base2 ISA Ethernet Adapter (6060615) . . . . . $100 
IBM Token-Hing 16/4 AT Bus Adapter 

COLO NNNM $490 


Give your PC gigantic storage capacity! 
There are more options than ever for upgrading your 
current system. Replace your hard drive to keep up with 
tomorrow’ demands, or add an additional diskette drive 
for increased flexibility...the choice is yours! 


ІВМ 325" Internal, 1.2МВ diskette drive 


E tose aa $99 
340MB AT IDE Hard Drive (3264195) . . . ..... $539 
527MB AT IDE. Hard Drive (3264196). ....... $999 


The easy, affordable way to go to a speedy CD-ROM. 


The ISA Internal CD-ROM has a fast 300K B/SEC 
maximum data transfer rate — double the speed of most 
CD-ROM drives! You can load your operating system and 
applications software from a typical 600MB CD-ROM 
disk. You save precious hard drive space and load onto 
your ISA system faster. [ts priced to move fast too! 


IBM ISA Internal CD-ROM Drive (3262961) . .. $315 


IBM PC Direct 
We're putting the personal 
in personal computing. 


The IRM PC Direct™ Source Hook. 
ValuclPoint ThinkPad, 
peripherals, add-ons, 
popular software ...its 

all here and its all 

yours for the asking, Call 
1 800 IBM-2YOU today! 


“ІВМ prices only. The offerings, prices and products are 
subject to change or withdrawal without prior notice. Products 
you acquire may not be counted under any existing Volume 
Purchase Agreement. The same offerings and products may be 
available through ИЗМ Authorized Remarketers. Remarketer 
prices may vary. Shipping and handling charges are extra, 
**[BM Credit Lease prices are quoted for 36-month terms. 
Lease rates quoted ure good through 12/31/93 after which 
ume rates are subject to change without notice. Lease available 
to qualified commercial customers only. 1. Copies of warranty 
and 30-day moneyback guarantee information available 
through 1BM and ІВМ Authorized Dealers. Please call 

1 800 426-2968 for details regarding IBM moneyback guar- 
antec and limited warranty. 2. At no additional charge during 
warranty period. Onsite service available Monday-Friday 
Sam-5pm in your time zone. APPLIES TO IBM DIRECT 
SALES ONLY. 3. Upgradable with lintels future OverDrive 
processor based on Pentium technology. IBM, HelpCenter, 
HelpWare, ThinkPad and 05/2 are registered trademarks and 
ValuePoint, Mwave, PhoneFX and WindSurfer are trademarks 
of International Business Machines Corporation. All other 
brands or product names are registered trademarks, tradi- 
marks or service marks of their respective holders. PC Direct 
is a trademark of Ziff Communications Company and is used 
by IBM under license. 

©1993 International Business Marhines Corporation. 
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Bargain Color Printers 


With printers from Fargo, Star Micronics, and HP, you can get decent 
color without blowing your budget 


TOM THOMPSON 


ne fact dominates when you 
consider color printing: It’s ex- 
pensive. While you can expect 


to spend about $1700 for a good color ink- 
jet printer, prices can rise to $4000 for a 
high-quality thermal-wax printer and sur- 
pass $10,000 for a dye-sublimation print- 
er. The price tag per page printed isn’t 
cheap, either. Color ink-jet printing can 
cost as little as 8 cents per page (compar- 
ing favorably with around 5 cents per page 
for black-and-white laser printing), but the 
costs for thermal-wax consumables start 
at about 50 cents a page, and dye-subli- 
mation costs can rise above several dol- 
lars a page. 

Recently, several vendors have bucked 
the high-price status quo. Of note, Fargo’s 
Primera thermal-wax printer with its dye- 
sublimation upgrade and Star Micronics’ 
SJ-144 thermal-transfer printer have 
pushed the low end of the price range for 
these normally expensive technologies 
close to $1000 or below. You don’t get 
something for nothing, however. Lower 
prices come with modest sacrifices in print 
quality and a bigger cut in printing per- 
formance. 

Do low-cost printers deliver? I com- 
pared the Primera and the SJ-144 to 
Hewlett-Packard's 1200C color ink-jet 
printer, which is expensive for an ink-jet 
but low-cost for a color printer. 


Color Basics 

Color printing’s high costs arise from the 
complexity of the color printing process 
itself and the materials used. Compared to 
black-and-white, color printing consumes 
up to four times as many image-producing 
materials. That’s because three or four 
colors instead of one are applied to the 
paper, using pigmented wax, dye, or ink. 
Further complicating the situation for ink- 
jet and thermal-wax technology is that the 
pigments are opaque, so spots of color 
can't be laid one atop another. Instead, 
colored spots are packed closely together 
in dithered patterns that visually approxi- 
mate the desired color. Dye-sublimation 
printing mixes the pigments together with- 
in a special polyester paper to create the 


Clockwise from foreground: Inexpensive color printers from Star Micronics, Hewlett-Packard, and Fargo. Star 


د 


Micronics’ SJ-144 and Fargo’s Primera break the $1000 price barrier for thennal-transfer color printing by leaving 
the image processing to the host system. With its photo-realistic upgrade, the Primera is the least expensive dye- 


sublimation printer by far. 


exact color. (For more information on col- 
or printing technology, see "Color Be- 
comes Affordable" on page 123). 
Although many factors make color 
printers expensive, an important one is the 
computing power needed to process color 
images, particularly when dithering is in- 
volved. In what seems like computing's 
Jurassic era of just a few years ago, gen- 
erating a dithered color image on a sim- 
ple printer (composed of just a print en- 
gine and a controller) severely taxed the 
processors of desktop computers. Most 
manufacturers solved this problem by 
equipping printers with a CPU and mem- 
ory dedicated to the task of processing the 
image. This solution relieves the desktop 
computer of the job, but it also drives up 
the printer's price, since you're essential- 
ly buying a computer within the printer. 
The processing power of desktop com- 
puters has improved dramatically in the 
last year, however. Today's 66-MHz 486- 
based and 40-MHz 68040-based com- 
puters can process reams of color data with 
aplomb. This lets the printer vendor, via 
the printer driver, harness the desktop com- 


puter's power and have it perform the col- 
or image processing. The vendor then re- 
duces costs by eliminating the printer's 
processor and memory and instead using a 
simple controller to handle the incoming 
color data stream—a return to the simple 
printer design. 

Both Star Micronics and Fargo use this 
strategy to break the $1000 price barrier. 
Star Micronics' SJ-144, a 360-dot-per-inch 
heat-fusion printer, costs only $599. Fargo 
Electronics' Primera, a 203-dpi thermal- 
wax printer, costs $995. For an additional 
$249.95 —ог $1244.95 total— you сап 
purchase a photo-realistic option that con- 
verts the Primera into the lowest-priced 
dye-sublimation printer in existence. The 
HP DeskJet 1200C, a 300-dpi ink-jet print- 
er that costs $1699, just squeezes under 
the bar as a low-cost solution. It costs more 
because it uses the computer-within-print- 
er design. However, it's only about $450 
rore than the dye-sublimation version of 
the Primera, and its high-quality output 
and expandability make it valuable if you 
do lots of printing. All three printers use a 
standard Centronics parallel interface. 

continued 
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[ИД Bargain Color Printers 


For testing, I connected the 
printers to a 66-MHz 486-based 
PC equipped with 16 MB of 
RAM, a 340-MB hard drive, and 
Windows 3.1. For test output, I 
used three applications that these 
printers might be expected to 
handle. The first test prints a 
chart made in Microsoft Excel 
4.0, and the second prints a large 
(1.6-MB) scanned 24-bit-color 
image from Adobe Photoshop 
2.5. To create the scanned im- 
age, I used an Epson ES-800C 
scanner—known for its high- 
quality images—attached to a 
Mac Quadra 800. The third test 
prints a complex drawing with 
Adobe Illustrator 4.0, This last 
test creates a color wheel that 
gradually traverses the entire 
color spectrum and thus shows 
how well the printer reproduces 
various colors and handles sub- 
tle color gradations. 

To judge how the print job af- 
fected use of the computer, I 
timed how long it took each task 
to complete. Two times were recorded: 
the interval from issuing the application's 
print command to when the imaging 
process finished and returned user control, 
and the "click to klunk" time, which com- 
prised the first time interval plus the extra 
time it took for the finished page to pop 
out of the printer. To minimize overhead, 
I disabled Windows' Print Manager and 
ran only the test application during the 
timing tests. Since all these printers purport 
to print on plain paper, I used Hammer- 
mill laser-printer paper for my tests in 
addition to the special coated papers sup- 
plied by the vendors, which achieve no- 
ticeably better results. 


Star Micronics SJ-144 
The SJ-144 from Star Micronics is the 
smallest of the lot, measuring 12% inches 
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COLOR PRINTING PERFORMANCE 
The HP DeskJet 1200C with its built-in processor and memory 
proved fastest in nearly all tests even when running its Windows 
PostScript driver. One exception was the Illustrator 4.0 test with the 
PCL 5C driver. The host system was a 66-MHz 486-based PC with 
16 MB of RAM; slower systems will result in longer printing times, 
especially for the Primera and SJ-144, which rely on the host CPU 
for image processing. А 


EXCEL 4.0 PHOTOSHOP 2.5 
CHART IMAGE 


Star SJ-144 

Release application 
Page eject 

Fargo Primera a (wax) | 
Release a application _ 
Pageejec 0 
Fargo Primera UE 
Release application 
Page eject 


nepera 12000 


HP DeskJet 1200C/PS 
Release application 
Page sject 


Note: All times are in seconds. 


wide by 5'A inches deep by б/о inches tall, 
and it weighs only 5'A pounds. It also has 
the smallest price tag, $599. Its small size 
lets the SJ-144 fit easily on a desk in a 
small or home office. The vertical paper- 
supply tray helps preserve the printer's 
small desktop footprint, but there's no re- 
ceiving tray for output. You'll have to pro- 
vide space for a "landing zone" where the 
paper pops out of the printer's side. 

Despite its low price, the SJ-144's in- 
nards are surprisingly sophisticated. There 
is a 35-KB buffer for caching fonts and 
bit maps, and a 176-KB data buffer. The 
printer's firmware also has eight built-in 
bit-mapped fonts. It supports automatic 
emulation detection for NEC Graphic 
Command, Epson LQ-860, and IBM Pro- 
printer X24E emulations. For overseas 
users, the printer supports six IBM Code 
Page character sets (IBM character sets 
that support a number of foreign language 
characters). Star also provides 15 True- 
Type fonts for use with Windows appli- 
cations. 

The SJ-144 uses a 144-element print 
head that shuttles back and forth across 
the page to create 360-dpi output. A car- 
tridge resembling an oversize audio cas- 
sette contains the four-color ribbon the 
printer uses to lay down color on paper. 
Printing on overhead-projection films and 
strip labels requires special cartridges. The 
pigmented material used in the SJ-144's 


ILLUSTRATOR 4.0 
GRAPHIC 


heat-fusion printing process is 
not a thermal wax but a polyester 
resin, which makes the output 
immune to problems of thermal- 
wax prints such as scratching, 
flaking, and melting. The cost 
per page ranges from 5 cents for 
monochrome output to $1.80 for 
color output. 
Printing times varied from a 
` little over 2 minutes for the test 
Excel chart to nearly 5 minutes 
for the Illustrator drawing (see 
the table “Color Printing Perfor- 
mance”). The finished page ar- 
rived alongside the printer any- 
where from 9 seconds to a minute 
later. During one test, the SJ-144 
stopped in the middle of a job 
because the cartridge ribbon 
gave out. I popped the cover, re- 
moved the spent cartridge, and 
snapped in a replacement, and 
the printer picked up from where 
it left off. Kudos to Star for cop- 
ing with this problem without 
wasting the customer’s time and 
paper. | 

The initial prints I made suffered from 
white lines—minute breaks in pigment 
coverage. Fortunately, there’s a quick fix. 
You can set the SJ-144 to an adjustment 
mode in which the paperfeed is modified in 
1/720-inch increments. This mode prints 
out a black pattern that emphasizes the 
overlaps or breaks in the output. Using 
this pattern as a guide, you press buttons on 
the printer’s top, tweaking the paperfeed 
rate to obtain uniform pigment coverage. 
Once I made some adjustments, the output 
looked lots better. But be prepared to make 
occasional readjustments. This problem is 
especially noticeable on scanned images 
and makes the use of the 5J- 144 for image. 
printing problematic. 

To check out the resin's resistance to 
heat, I put several prints into B YTE's en- 
vironmental test chamber and cranked the 
temperature up to 160°F. This is hotter 
than the inside of a closed car on a sunny 
day. The material on the hot prints didn't 
smear or smudge at all, Score another point 
for Star. 

The overall print quality was decent, 
given the printer’s price, and the text qual- 
ity was good. However, the color-wheel 
test showed some color banding (abrupt 
jumps from one color to another), and the 
SJ-144 didn’t do well with scanned im- 
ages. Several test images printed fine, but 
most appeared highly posterized, with flat 
colors. continued 


Why Not Keep Them 
All In One Place? 


Getting PCs to co-exist with diverse computing standards 


means keeping a lot of balls in the air. 


As the pioneer in developing X Servers for Microsoft 


Windows™: VisionWare™ understands how 
to unite Windows, X™, МТ", networks, 
UNIX™ and VMS™ to bring all your 
computing standards together at the 

PC desktop. 


XVision 5 sets a whole new standard for 
PC X Servers as a smart, environment- 
aware server. XVision 5 automatically 
detects Lom. network transports, 
automatically optimizes graphics speed to 
any PC hardware configuration, au 
aliases fonts and automatically eases the 
installation process. 


із 


АШ Trademarks are the property VISIONWARE 


of their respective companies. 


Circle 187 on Inquiry Card: Call me, I'm interested 


Not stopping there, X Vision also features transport- 
independent file transfer, local terminal emulation 
and an object-oriented, drag & drop desktop 
integrating DOS/X/Windows. 


XVision 5 ties it all together. Instead of 
another ball to keep in the air, XVision 
provides a real solution that finally frees 
you from the whole juggling act. 


X Vision 5 
The Smart PC X Server 


from Vision Ware. 


US Headquarters 
1020 Marsh Road, Suite #220 • Menlo Park, СА 94025 
1-800-949-8474 • Tel: (415) 325-2113 • FAX: (415) 325-8710 


Corporate Headquarters 
57 Cardigan Lane • Leeds LS4 2LE * United Kingdom 
Tel: +44 532 788858. FAX: +44 532 304676 


Circle 188 on Inquiry Card: Send Literature 


мігае 1230 on inquiry чага. 


We slash 
interface 
development 
time across 
DOS, UNIX, 
POSIX, VMS... 


(and we can prove it) 


More features, more flexibility, 
and full emulation of GUI func- 
tionality in text-based modes. 

That's what you'll get with new 


Vermont Views? v4.0. 

If you want to create sophisticated user 
interfaces—and save tremendous time and 
effort doing it—Vermont Views is exactly 
what you need. Vermont Views gives you 
the ability to emulate GUI interfaces for 
both DOS and terminal systems and 
provides you with seamless portability 
among DOS, UNIX, and VMS. 


Vermont Views” allows you 
to add more of the features 
today's end users want— 
in a fraction of the time. 


Powerful menu driven 
WYSIWYG screen painter 
Contains a library of over 630 
C functions 

Includes over 90 tutorials 
Unsurpassed portability 

No run-time fees or royalties 


NEW! Vermont Views? PLUS 


An enhanced version of Vermont Views 
for DOS. Develop multi-megabyte, 
graphic-enhanced C applications with 
support for all popular DOS extenders and 
graphic libraries. 


Call 1-800-848-1248 for a 
free demo of the ultimate 
application interface! 


ум Vermont 
32 س‎ Creative 
*% Software 


1 Pinnacle Meadows, Richford, VT 05476 FAX 802-848-3502 


Offer #472 
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A Walk on the High Ent 


If you’ "re curious abou ТТ)! 5 happening on 
e high end of the со ог-р тег scale, check 


out Kodak’s ColorEase PS Printer. Itsa 
.. 300- -dpi dye- sublimation printer equipped 


with 16 MB of RAM and a 40-MHz SPARC 


RISC processor. An internal 120-MB hard 
drive lets you cache outline fonts on the 
printer, rather than havin g to repeatedly 
download | different font sets for different 


print jobs. It has 35 Type 1 fonts and a Post- 


Script Level 2i interpreter built in. 


Bargain Color Printers 


—— e pm 
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For computer connections, the ColorEase offers a Centronics parallel port, a DB-9 RS- 
232 serial port, and a mini-DIN-8 LocalTalk port. Two \50-рїп high-density ' SCSI con- 
nectors let you attach an external SCSI hard drive. An Ethernet int nterface board is ор- 
tional. Windows and Mac drivers are available. | 

The ColorEase prints on polyester paper and overhead-projection film. Costs for 100 - 


pages of paper and overhead film are $65 and $115, respectively. | 
Ignoring the time it takes for the computer to shuttle i image data to the printer, the Сок | 


| orEase prints a page using three-color ribbon i in about 3104 minu es. The one flaw i in the 
output is that the ColorEase’s yellow is a rich | gold color—resembling t the yellow on Ko- | 


dak’s film boxes—rather than. a lemon-yellow. This results i in goldfish yellows on the 


BYTE Lab’s color-wheel output test. 


Naturally, at $7999, output is gorgeous. Typical of: 24-bit-color dye-sublimation out- 


put, the color wheel had no banding and no dither patterns. Scanned images output on the 
ColorEase practically resembled photographs in quality, and complex drawings from Il- 


lustrator were splendid. 


Professional artists, illustrators, and photographers will enjoy the ColorEase’s high- 
quality output. However, due to the yellow color shift I observed, you might want to ex- 
amine some test prints to see if the ColorEase can serve your color proofing needs. 


Fargo Primera 
The $995 Primera is somewhat larger than 
the SJ-144, measuring 13% inches wide 
by 10'/ inches deep by 5% inches tall and 
weighing 16 pounds. The length jumps to 
17'A inches with the paper-supply and re- 
ceiving trays extended. A Macintosh print- 
er driver was in beta at the time of this re- 
view, and a special $200 serial-to-parallel 
adapter cable connects the printer to a Mac. 
The Primera's guts are fairly minimalist. 
The printer has two internal fonts, Letter 
Gothic and, for overseas users, the IBM 
Code Page 850 character set. As is typical 


for thermal-wax designs, a three- or four- 
color wax-impregnated ribbon is drawn 
across a wide print head with multiple 
small heater elements that melt dots of 
wax onto paper. The Primera can print on 
plain paper or overhead-projection film. 
Its 203-dpi output resolution is the lowest 
in the group. Monochrome (black) prints 
cost you 10 cents per page, while the cost 
of color prints ranges from 46 cents (three 
colors) to 57 cents (four colors) per page. 
Using a four-color ribbon, test printing 
times ranged from about 3 minutes for the 
Excel chart to over 5 minutes for the Illus- 
trator graphic. Pages popped out of the 
printer after a further 7-second delay. The 
color-wheel test showed little banding; the 
Primera lays colors on the paper in a page- 
wide swath, so it doesn't have the strip- 
ing problems of a poorly adjusted SJ-144. 
The Primera also dcalt better with scanned 
images: Most were acceptable in quality, 
although some colors were a bit muddy 
when plain paper was used. This printer's 
weak spot seems to be text, which looked 
more like bit maps from an impact printer 

than something from a 203-dpi printer. 
continued 
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High performance 8600.81 0 | КОШ NNNM | Optional Built-in 525" 
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clips, graphics, photo CDs, 


alleled workstation performance. 
| or an entire set of manuals. 


PCMCIA Expandability. 
The T6600C offers a huge 
wealth of communication 
and expansion options, 
including a 16mm 
PCMCIA 2.01 
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Two Full-length ISA Slots. 
Connections are everything. 
And this machine allows for 
plenty—Ethemet, video, 
you name it. 


Fe " 


mem pur arenam Se \ aa шы. m Built-in Stereo 
z Speakers. 
Quality audio adds 
another dimension 
to any program. 
With Microsoft" 


җе 
rae torce 


А 


that actually tours. 


Take your entire show on the road. The new Toshiba 16600С Series represents МЕ T6600C Series. 
the most advanced technology and muscle we've ever put into a portable. With its — |. 00- 
406" DX2 processor, dual ISA full-slot expansion, and huge storage options, the + EMB RAM expandable to 40MB RAM 


T6600C Series delivers the power and capacity for the most demanding portable ID 
^u : . isplay with 640x480x256 color resolution 
applications. From network analysis to software development to full-blown + 510MBHDD 
multimedia, if you need to tour with a great deal of force, this is your system. EN 
Feel the force. For your nearest dealer, call 1-800 457-7777. башы e oe 


* Microsoft® Sound System" 
» 525" half height 200ms double speed CD-ROM 
(T&600C/CD and T6600C/CD V models only) 

* MediaShare*Mambo" DVI*/Ethemet" board 
(T6600C/CDV model only) 


In Touch with Tomorrow 


TOSHIBA 


© 1993 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
«аж is a registered trademark. 
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Rack & Desk | 


Chassis sor sin 
XT /AT /286 /386 / 486 


Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
90 interchangable modules allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 


uin FP HII 
72777; 77722777! 


Rack & Desk Models 
Accepts Most Motherboards and Passive 
Backplanes 

Doesn't Look Like IBM 

Rugged, Modular Construction 

Excellent Air Flow & Cooling 

Designed to meet FCC 

204 Watt Supply, UL Recognized 

200 & 300 Watt Supplies, UL, CSA, TUV 
Reasonably Priced 


Rackmount 


Keyboards 


کے 


Reasonably Priced 


Call or write for descriptive brochures, prices 
or applications assistance: 


8620 Roosevelt Ave. « Visalia, CA 93291 


209/651-1203 


FAX 209/651-1353 
We accept VISA and MasterCard 


IBWUXT/AT TM IBM » 206396436 TM INTEL Өлуез and compuder boards not nciuded. 
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One annoying glitch is that if you forget 
to put the paper in far enough for the paper 
feeder to pick it up, you don't get an out- 
of-paper message. Instead, Windows prof- 
fers an I/O error message stating that the 
printer isn't responding and advises you 
to increase the retry value. While the Far- 
go printer driver uses standard Windows 
printer-error messages to report problems, 
a simple out-of-paper problem shouldn't 
send you off into a blind alley. Hopefully, 
Fargo will fix this. 

The Primera's dye-sublimation upgrade 
kit consists of a plastic holding tray (the 
same one used by the thermal-wax rib- 
bon), a three-color dye-sublimation rib- 
bon that can print 10 images, 10 pages of 
polyester paper, and a floppy disk with an 
upgraded Windows driver. You put the 
new tray with the ribbon into the Primera, 
install the new driver from Windows’ 
Printer Control panel, select Photorealistic 
in the Page Setup dialog window, and 
you're done. Refill kits with a ribbon and 
paper for 25 prints ($89.95) and 100 prints 
($279) are available. Cost per page sky- 
rockets to $3.60 per page for the 25-page 
refill kit, dropping somewhat to $2.79 per 
page for the 100-page refill kit. 

Printing slows to a crawl with the dye- 
sublimation option. Both the Excel chart 
and the Photoshop image took well over 9 
minutes to print, and the Illustrator graph- 
ic took nearly 14 minutes. The only prob- 
lem I had printing with the Photorealistic 
option was with Excel; it insisted on using 
the three-color thermal-wax ribbon set- 
ting, which hung the printer. I had to have 
Excel active while resetting the ribbon 
type to Photorealistic in the Printer Control 
panel, repeatedly resetting the ribbon type 
again m Excel's Page Setup window, and 
then attempting to print—all through a 
blizzard of Out of Memory warnings from 
Excel. Ultimately, I bludgeoned Excel into 
submission, and a page fell into the Pri- 
mera's hopper 9 minutes later. 

The Primera's dye-sublimation output 1s 
impressive. Scanned images looked ter- 
rific. Except for obviously bit-mapped text 
characters, the Excel chart looked profes- 
sionally made. The color wheel showed 
virtually no color banding. 

When you compare the page to the out- 
put from a Tektronix Phaser IISD or Ko- 
dak ColorEase, you can see some dither 
patterns in the Primera's output. That's 
because the Primera reproduces only 18-bit 
colors, versus the 24-bit colors used by 
the more expensive printers. There's also 
some faint streaking, a registration arti- 
fact of the page crawling past the print 


head. Still, the Primera does an excellent 
job with this technology for only $1244.95, 
whereas the Phaser IISD costs $10,000. 


HP DeskJet 1200C 

I’ve looked at this 300-dpi ink-jet printer 
before ("Testing the Colorful DeskJet 
1200C,” July BYTE, page 25), but a brief 
review of features is in order. It's the 
largest of the printers (19 inches wide, 77 
inches deep with the paper tray, and 11'^ 
inches tall, and weighing 27 pounds) and 
has the largest price tag ($1699). A mod- 
ular I/O slot lets you add а LocalTalk or 
Ethernet interface board so that several 
computers can share this printer on a LAN. 
Windows and Mac drivers are available. I 
looked at a DeskJet 1200C with the $700 
PostScript option installed. 

The DeskJet 1200C is representative of 
the pricey computer-in-printer design— 
pricey for ink-jet technology, that is. It has 
an 11-MHz Intel 960SA RISC processor, 
2 MB of RAM, and 35 Intellifont and 10 
TrueType typefaces. It also has HP's own 
PDLs (page definition languages), PCL 
5C and HPGL/2, built in. SIMM sockets 
let you add more RAM and Adobe Post- 
Script Level 2 support. Four cartridges 
supply colored inks to a print head that 
wipes back and forth, applying stripes of 
ink onto the paper. The cost per page varies 
from 8 cents to $1.61 per page, depend- 
ing on the type of media (plain, coated, or 
glossy paper, or overhead-projector film) 
and the amount of ink applied to the page. 

I used HP's PCL 5C Windows driver 
to print the three test files. The PostScript 
Level 2 option was already installed, so 
with a flip of two DIP switches and some 
mouse-clicks, I printed the files using the 
PostScript driver. As the times in the table 
indicate, the DeskJet's internal processor 
pays off in moving the print job from the 
computer onto the printer. Many times, 
the computer was finished in well under a 
minute, while the DeskJet labored for sev- 
eral more minutes until a page appeared. 

A notable exception was printing the П- 


lustrator test file using the PCL 5C driver: - 
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сри E NOW THAT'S MULTIMEDIA! 
M m) ve АРС Уо Fusion DoubleCD" 16 — The Complete Multimedia Kit. 


Call 1-800-445-5870 fnr i ness a dealer near you, © 1993 Media Vision, Inc., 47 300 Bayside Parkway, Fremont, CA 93538. (510) 770-8600, Fax: (510) 770-9592, Pro AudioSpectrum and 
Fusion Doublet L6 are trademarks of Media Vision, Inc. Any other trademarks are owned by their respective holders. Алу and all be makal software subject to change without notice. 


Circle 287 on Inquiry Card. 


Circle 202 on Inquiry Card (RESELLERS: 203). 


Intelligent innovations 
for software protection 
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from US 6 12 


Reduce costs, 
optimize profits: 
With a completely 
new copy protection 
technology. 


* Easy to operate. 
* Program installation 
with C-GuarD, 
* Continue working 
without dongle. | 
© No unauthorized copies. 
е Ideal for laptops. | 


* bulk discounts: 
C-GuarD when ordering 1000: US $ 12 
C-GuarD when ordering 100: US$ 15 


Since 1985 over 1600 customers VISA 
(as SIEMENS, AEG, IVECO) rely 

on our software protection киши 
products. 


4 DATENTECHNIK 


DATENSCHUTZ cmon 
Vohburger StraBe 68 
D-85104 Wackerstein 
Tel. ++ 49-8403-1555 
Fax ++ 49-8403-1500 
E-Mail; 100273.171@ compuserve.com 


Currently looking for 


international distributors 


The computer ground away for nearly a 
half-hour on the job. What happens is that 
Illustrator (and other drawing applications) 
first generates PostScript code. When con- 
fronted with a non-PostScript printer, 
Illustrator has Windows perform a meta- 
language rendition of the PostScript infor- 
mation. Then the printer driver converts 
this to PCL 5C. In other words, the image 
goes through three separate PDL conver- 
sions before appearing on the printer. 

The DeskJet 1200C’s output looks good. 
The dither patterns in the color wheei pro- 
duced very little color banding. Scanned 
images looked good, as did the Excel col- 
or chart. There was, however, some very 
faint striping on plain paper. The DeskJet’s 
bevy of built-in fonts and its resolution 
enhancement feature graced its output with 
the best-looking text. Printing quality on 
graphics images is superior to that of the 
SJ-144 but even on special coated paper 
doesn’t approach the quality of the Fargo 
Primera’s dye-sublimation output. 


The Price Tag 
For the home or small office on a tight 
budget, the Star SJ- 144 and Fargo Primera 
offer the means of creating color reports or 
artwork. The SJ-144 is good at text, charts, 
simple artwork, and labels. In terms of 
output quality and price, the SJ-144 com- 
pares favorably with HP’s 500c color ink- 
jet printer. If your work uses scanned im- 
ages or complex drawings, consider the 
Primera. Also, the Primera is unique in 
delivering photo-quality output for folks 
operating on a shoestring budget. 

A growing business handling lots of re- 
ports with text, artwork, or a mix of the 
two may want to take the price hit and buy 


Bargain Color Printers 


the versatile HP DeskJet 1200C. It can be 
shared among computers as the office 
grows, and workers are spared the wait 
because the printer does the job, not their 
computers. While the DeskJet costs more, 
the cost per page for color output can often 
be lower than with the SJ-144 and the Pri- 
mera, even using the more expensive coat- 
ed papers. Keep this in mind if you plan to 
produce dozens of multipage reports. 

The output of these printers says it all: 
You get what you pay for. This is not to 
disparage the SJ-144 or Primera. Star Mi- 
cronics and Fargo are to be commended 
for their bold move to make color print- 
ing affordable. The Primera’s inexpensive 
dye-sublimation output is nothing short of 
remarkable. The glitches I observed are 
representative of product start-up prob- 
lems (neither printer has been on the mar- 
ket for a year); expect both printers’ qual- 
ity to improve. Some of the problems I 
experienced can also be chalked up to the 
contrariness of Windows. 

To reduce printing times to a few min- 
utes with the SJ-144 and the Primera, you 
need a fast 486 computer. And remember 
that the cost of consumables is steep. The 
real problem Star Micronics and Fargo 
face is not output quality but unrealistic 
expectations: You'll be disappointed if 
you purchase either printer hoping to get 
results produced by more expensive print- 
ers. If you accept their limitations, the SJ- 
144 and the Primera serve up decent color 
output without requiring a bank loan. Ш 


Tom Thompson is a BYTE senior technical editor 
at large with a B.S.E.E. from Memphis State Uni- 
versity. Contact him on BIX as "tom thompson" 
or on the Internet at tom, thompson @ bix.com. 


About the Products 


ColorEase PS Printer....67999 
Print paper (100 prints) 
Transparencies (100) 


Photo-realistic option ....$249.95 
Three- and four-color 


Eastman Kodak Co. 

901 Elmgrove Rd. 
Rochester, NY 14653 
(800) 344-0006 

(716) 253-0740 

Circle 1078 on Inquiry Card. 


Black ink cartridge 

Other color cartridges ....$34.95 
Hewlett-Packard Co. 

Р.О, Box 58059 

MS 511L-SJ 

Santa Clara, CA 95052 

(800) 752-0900 

(208) 323-2551 

Circle 1079 on Inquiry Card. 


wax rolis 
Monochrome wax roll 


` Photo-realistic refill 


Photo-realistic refill 

(100 prints).................... $279 
Fargo Electronics, Inc. 

7901 Flying Cloud Dr. 

Eden Prairie, MN 55344 

(800) 327-4622 

(612) 941-9470 

fax: (612) 941-7836 

Circle 1080 on Inquiry Card. 


Cartridge pack (contains 
three), color 


Star Micronics America, Inc. | 


420 Lexington Ave., 

Suite 2702 

New York, NY 10170 
(212) 986-6770 

fax: (212) 661-5838 
Circle 1081 on Inquiry Card. 


The only Windows statistics 
package you'll ever need. 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest“ SYSTAT for DOS 
is now joined by SYSTAT for Win- 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win- 
dows advanced memory manage- 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 
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with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 


Just point and click 

SYSTAT is a full-fledged Windows 
application, Just point and click. 
SYSTAT' s QuickStat™ buttons give 
you simple, single-click shortcuts 

to common statistical analyses. 


More statistics, from the basic 

to the most sophisticated 

À full range of univariate and 

multivariate statistics—from 2 tests 

to multidimensional scaling. With 

a few clicks you can turn most sta- 

tistics into graphs and perform: 

и multiway crosstabs with log 
linear modeling 

ш nonparametric statistics 

= principal components and 
factor analysis 

= cluster analysis 

m time series 

а nonlinear estimation 

a correlation matrices 

= means, effect, and dummy 
models 

= post hoc tests 


SYSTAT" for WINDOWS 


SYSTAT offers the most 
advanced multivariate general lin- 
ear model available for Windows. 


The most graphics 

No other statistical or graphics 
package can produce all the scien- 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
m histograms 

a single, multiple, stacked, and 
range bar graphs 

single and grouped box plots 
stem-and-leaf diagrams 

pie charts 

scatterplot matrices 

3-D data and function plots 
contour plots 

control charts 

maps with geographic projections 
Chernoff faces 

complete color spectrum 

log and power scales 
confidence intervals and ellipses 
linear, quadratic, step, spline, 
polynomial, LOWESS, expo- 
nential, and log smoothing 


A compatible family of products 
Whichever you choose - SYSTAT 
for Windows, SYSTAT for DOS or 
both-you ll enjoy the most power- 
ful statistics and scientific graphics 
software available for the PC. 


For more information, special 
offers for current users, and demo 
disks, call: 


708-864-5670 


For Windows circle 150, 
For IBM/DOS circle 151. 


For mona information call or write: SYSTAT, Inc., 1800 Sherman Aven) Evanston, Illinois 60201-3793. Tel:708.864.5670, Fax: 706.4943567" 


ч] t a 
Australie: Heame Marketing 61.3;3661766, ВвМеішк: Oasis 31,3402.66336, Denmark: Agrolab 45.54.405575, France: Deltasoft 33.76.418508, 
SYSTAT Germany; STATCON 49552272075, Italy: PiSoft 39.597.213640, Japan: HuLinks.81.33.5902311, New Zealand: Hoare & Assoc. 64.78.562875, 
— — 
i — Rug acid 


Poland: COMPANTONAS. 12 35079f, Spain: AidLink 34.3.4157268, Switzerland: F & P 41. 31. 3125151) SYSTAT UK; 44.81.4620093 
D rmi SYSTATS, inc Software Digest Ratings Report & May, 1891 Software Digest is a registered. trademark of МЕТІ. тс. 2". 
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If patience is a virtue, it would be 
tough to find anyone more virtuous 
than a 386 user. 


Fortunately, theres a smarter alternative 
to the downward migration path pictured 
586 Deed | above. It's called the 386-to-486 Upgrade 


Of course, you're not waiting to be TMS Word2.0 [10х[ z& | Microprocessor. And it’s only available from 


canonized. You just want to get your Cyrix; the smarter microprocessor company. 

spreadsheet crunched, printed and It's smarter because it's the only single- 

e-mailed belore your boss's boss calls ғы... ccm А. ӘҢ chip upgrade solution of its kind. And as 

you looking for it. that’s twice as fast. And that’s twice аз тан. Such, the most cost-conscious way to replace 
Now if you had a 486, you wouldn't have this | the pedestrian 386 computer you have, with the searing 

problem. But all that wishful thinking goes out the 486 power you want. 

window when you consider the double-knots on Our upgrade chip acts just like a 486, and with good 


your company’s purse strings. reason. lt has Clock Doubling, a ІК on-chip cache 


61993 Cyrix Corporation. Сутіх is a registered traderrark, and Cyrix instead isa trademark of Cyrix Corporation 
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and enhanced Cx486 technology. 
Which means it delivers twice the 
application performance, and 100 comes with the reassurance of a 

percent compat- : SE limited lifetime warranty, toll-free 
ibility with all Here's how to get an instant 486. Just use the chip removal tool provided telephone support, anda money- 


to pull out your 386DX chip (16, 20, and 25 MHz versions), and plug 
your software. ош Cyrix Upgrade Microprocessor into the empty socket Installing the back guarantee. 


even the stingiest bean counters. 
Every Cyrix upgrade chip 


Irruns with 


COMPATIBLE NetWare Like DOS, arbem dene ai So do the smart thing. 
Windows and OS/2. Even Windows NT. It's also Call us directly at 1-800-46-CYRIX. Quick. Before 


certified software compatible in Novell, Banyan and your old 386 computer inadvertently takes flight. 
Lan Manager nodes. 


e " 
What's more, it's easy to install (it takes all of 15 min- ( | IX i stead 
utes), and costs under $400. So it's also easy to justify to yr 
Circle 91 on Inquiry Card. 
All other brand or product names are trademarks of registered trademarks of their respecuve holders 


For Engineers 
who Excel. 
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DADISP combines more than 500 functions for displaying and 
analyzing your type of data with the power and flexibility of a 
spreadsheet. Construct sophisticated data analysis in windows, 
in seconds, at a new level of price/performance. 


Now Data Analysis is as 
easy as pushing a button. 


No more fumbling with business software. And no need to 
learn a new programming language. Just point and click 
and DADISP displays your results immediately. Load 
a new data series, matrix, signal or image, and all 
cells update automatically. 
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Extended features tackle your 
toughest Data Analysis problems. 

With DADISP, you can build an endless number of new work- 
sheets and even your own custom menus. And DADISP/DDE 
let's you run external software—IEEE 488 drivers, data 
acquisition software, even your own analysis programs. 


Call today: 1-800-777-5151 
for your Free DADiSP Trial Kit. DADiSP is available for SUN, 
HP, ІВМ, NeXT, DEC, Concurrent, and Silicon Graphics work 
DS P stations, and of course, IBM PC compatibles. 


Development 
Corporation 


One Kendall Square Camhridge, MA 02139 
Phone 617-577-1133, FAX 617-577-821] 


Australis & han Interworkd Electronics, (03) 563-5011; Goerz Instrumenta 
Finland-Mespek (8) 0351-1900, FranonSM2i, (01) 34-89-78-78; German HL. еі; 99226; 
(022) е тете (03) 491922; ا‎ РО Острата tn 650-14267; 

(4) 452-0811; Singupore-Neurotech, 336-4 


, 1044) 751- ioil; Hores- Echo Mi 
(013) 11-01-40: Switzerland-Urech & Harr, (061) Б1- Error iibi Hoe tah OOS ODE Û UA Adept Scientific, (0462) 480065 


DADISP/Windows 


GmbH, (226) 6910; 10; Belgium Electron 


Brazil-SDC, (011) 564-4024) 102) 384-7309; Denmark: 
Computer, 


aue Mesures, “Engberg, (042) 25-1777; 
65-000; PDV унете 0 wee 80761: Humgary-Selectrade 
күовузігтте, (02) 704-5378; Nethertands-Peekel 


101) 163-2905; Indis- 
Instruments (010) 4152722; Portugal & Spain-Novatronic, 
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LOTAN Application 


Beyond Bit Maps 


Innovative object technology in Picture Publisher 4.0 and 
Fractal Design PainterX2 delivers more power over bit-mapped images 


CAL VORNBERGER 


vector-based drawing tools 
in a Macintosh paint program called 
ColorStudio, has struck again with 
PainterX2, an add-on extension mod- 
ule for Painter 2.0 for Windows. Mi- 
crografx, known for its vector-based 
drawing program Designer, has re- 
cently released Picture Publisher 4.0 
for Windows, an upgrade of the pre- 
vious version of the image editor. 
Both of these upgrades are signifi- 
cant because of the huge strides made [8 
in functionality and ease of use, but | 
the most significant addition is the 


introduction of object layers іп a bit- | = 


map environment. 

With most other paint programs 
and image editors (including Adobe 
Photoshop and the latest version of Aldus 
Photostyler), you can't move or reselect 
an object once it has been pasted into the 
bit map. If your client wants you to change 
the position of a pasted object, you have to 
start from scratch. Picture Publisher and 
PainterX2 let you maintain layers of float- 
ing objects. This lets you move and size 
multiple objects even after the objects have 
been dropped into the bit map. You can 
even change the front-to-back order of the 
objects and save a file with floating ob- 
jects still active. 

Once you start using object layers, 
you'll never want to go back. Pretty soon, 
almost every bit-map painting program 
and image editor will include object layers. 
They will become a necessary bullet in the 
features matrix. And they won't be re- 
quired just because they're nifty; object 
layers are a truly useful innovation. Illus- 
trators and designers will be asking why it 
took so long to happen. 


A More Powerful Painter 

The two programs take slightly different 
approaches to adding object layers. The 
PainterX2 extensions require Painter 2.0 
and enhance the base program with multi- 
ple floating selections. You create selec- 
tions using a new floating selection tool 
that PainterX2 adds to the original tool- 
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Fractal Deslgn 
PainterX2 Is an 
addition to Painter 
2.0 for Windows 
that supports 
floating objects. 
The image includes 
a floating selection 
(the BYTE logo) 
with a custom- 
designed paper as 
8 background. By 
copying the 
floating selection 
and blurring and 
darkening it, I 
created a soft drop 
shadow against the | 
textured 
background. 


box. Any selection created with Painter's 
frisket tools can be turned into a floating 
selection. (À frisket is an irregular selection 
used to apply effects to a piece of your 
image.) You create shapes using these tools 
and then "float" them with the floating se- 
lection tool. 

Using Painter's proprietary RIFF for- 
mat, you can save floating selections with 
the image. You can also store floating se- 
lections in the new Portfolio palette. Port- 
folios can hold an unlimited number of 
floating selections and can be saved as li- 
braries and reloaded as needed. 

Floating selections are always “live”: 


Mask Mop ын mags FI Hes 


ractal Design, whose princi- spl| besten 
pal, Mark Zimmer, pioneered Emm ЕТ zl: ШЕ 


Micrografx Picture 
Publisher features 
an elegant, 
intuitive interface. 
Along with multiple 
object layers, 
version 4.0 
includes Innovative 
features for 
dealing with high- 
resolution Images 
and extensive tools 
for creating image 
masks. 


Fractal Design Painter? 2-0 
Options Windows Brush Stroke Help 
| Aone af BYTE. ГІР e › 100% 
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They can be moved, scaled, distorted, 
feathered, and given different levels of 
transparency, without ever being pasted 
down into the underlying bit map. They 
exist as layers on top of the bit-mapped 
layer and can be shuffled up and down as 
needed. A floating selection can contain 
its own background mask, which can be 
invoked from the Floating Selections win- 
dow. This window contains several ad- 
justments that affect the floating selec- 
tion’s interaction with the masking layer 
and the background. The Floating Selec- 
tion window also contains a list of all float- 
ing selections. continued 
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Beyond Bit Maps 


Apply Lighting 


Brightness ШШШ E 1.00 
Distance ilg — 2. 81 
Elevationt3li — — — 149 

Speed EG —— IH 119 


Exposure ES ЕЗ 1.00 
Ambient E 


Preview 
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Fractal Design Painter mimics an artist's natural 
painting tools. Not only can you select brushes and 
media, you can even adjust the lighting effects. 


PainterX2 can open Photoshop 2.5 files. 
If the Photoshop file contains any alpha 
channels, the first channel (after the RGB 
channels) is imported as a mask. This mask 
is referred to as a background mask to dif- 
ferentiate it from the floating selections 
that can also be masks. This is where Paint- 
er gets confusing; the manual doesn't do a 
very good job of explaining how these dif- 
ferent masking tools interact. A simple 
Convert Mask to Frisket command would 
greatly enhance Painter's masking and 
frisketing. The program does let you im- 
port EPS files for use as friskets, although 
certain types of EPS files do not convert 
correctly. 

PainterX2 has separate windows for 
floating selections, masks, and friskets, as 
well as a floating window or palette for 
just about every other set of features the 
program has to offer. When several win- 
dows are open at the same time, the un- 
derlying image is obscured. Constantly 
opening, closing, moving, and shuffling 
windows is a frustrating way to work. 
Some serious thought should be given to 
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Tools for the Artist 
Painter shines bright- 
est when it sticks to 
what it does best: 
mimicking natural 
painting tools and 
materials. No other 
program on the mar- 
ket puts such a pow- 
erful set of natural 
painting tools in the 
hands of computer 
graphics artists. Its 
extensive library of 
brushes and brush 
types is unrivaled. When Painter is com- 
bined with a pressure-sensitive graphics 
tablet, artists can create the look and feel of 
drawing and painting with pastels, chalk, 
oils, watercolors, charcoal, colored pen- 
cils, and other "real-life" media. І tested 
Painter with a Wacom tablet, and I found 
this to be an excellent combination. 

Painter has all sorts of brush 
adjustments and controls. These 
dictate brush size, shape, and tex- 
ture, and how the brush interacts 
with the surface it meets. There is 
a brush designer for creating cus- 
tom brushes that can be saved 
and reloaded as needed. Fractal 
Design offers additional disks of custom 
brushes, and many custom brushes and 
paper textures are starting to show up on 
BBSes. 

Brushes are important, but so are the 
surfaces they are used on. In addition to 
numerous built-in “papers,” Painter lets 
you create custom textures. I created an 
image with a custom-designed paper as a 
background (see the opening screen). I 
scanned the texture as a gray-scale bit- 
mapped image and imported it into Painter 
as a custom paper. I then created a color 
gradation and applied the 
paper texture to it. I im- 
im. ported an EPS version of 
the BYTE logo as a frisket 
and made it a floating se- 

lection. By making a copy 
` of the floating selection and 
blurring and darkening it, 1 
created a soft drop shadow 
against the textured back- 
ground. Finally, I applied a 
simple color ramp to the 
foreground version of the 
logo. 

As if control of paints 


| 


You can eas! 


mistake 


and canvases isn't enough, Painter even 
lets you control the lighting of a work. A 
lighting control panel applies to an image 
various combinations of lights with col- 
ored filters. This effect can turn a mun- 
dane work into something dramatic. 


The Micrografx Method 

Picture Publisher is more direct in its han- 
dling of floating selections. It has an ele- 
gant interface that for the most part is in- 
tuitive and easy to use. Tools and functions 
are grouped together in a well-organized, 
logical manner. Micrografx refers to Pic- 
ture Publisher's floating selections as 
objects, and the package has several tools 
for defining these objects. Along with a 
freehand drawing tool, it has rectangle 
and polygon tools and a magic wand, all 
grouped together under a single icon. 

Like Painter, Picture Publisher lets you 
save floating selections with the image us- 
ing a proprietary file format. And as with 
Painter, you can resize, duplicate, rotate, 
and group floating selections. Trans- 
parency and feathering adjustments control 
these parameters, and all floating 
selections appear in an Objects 
window. Layer controls are sim- 
ilar to Painter's. 

Micrografx adds other con- 
trols to Picture Publisher's float- 
ing selections. You can merge 
— floating selections with the bit- 
mapped layer using a number of different 
operations. These options let you combine 
a floating selection with the background 
by adding, subtracting, multiplying, col- 
orizing, or texturizing the foreground ob- 
ject into the background image. PainterX2 
has similar features, but they are difficult 
to use because of poor interface design. 

Picture Publisher has always included 
outstanding masking features. It has the 
usual magic wand for automatically tracing 
around objects, but you can also click from 
point to point on the object to direct the 
trace more precisely. Color Shields, intro- 
duced in version 3, let you use colors to 
define a mask. You can also create a mask 
channel (a gray-scale image of the mask 
itself) for editing and creating custom 
masks. And you can even use standard 
paint tools to add or subtract from a mask. 
The PaintOn tool makes it easy to fine- 
tune selections by using a familiar opera- 
tion. You simply paint the mask onto the 
image. 


Fun with Filters 
Picture Publisher has some interesting al- 
gorithmic effects that can be applied to 
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PORT-ABLE Sound Plus from DSP Solutions. 

You know, those real smart people who make 

simple sound solutions. 

PORTABLE Sound Plus is the first portable 
external sound peripheral to deliver 16 Bit CD 
quality music with stereo audio capabilities. 
And, since you just plug into your IBM PC or 
compatible, desktop or laptop parallel port, you 
do not need an engineering degree or even a 
screwdriver. 

When you compare 
PORT-ABLE Sound Plus to 
any other external sound 
peripherals, you will see 
why anything else is just 
noise. PORT-ABLE Sound 
Plus is based on advanced 
Digital Signal Processing 
technology, so you 
will enjoy the greatest 


compression capability with the highest quality 
sounds. Here is something else that will be music 
to your ears. PORT-ABLE Sound Plus comes 
complete with everything you need including a 
high fidelity speaker and built-in microphone. 
There is an "Audio-in" for a CD or tape player 
and a "Line-out" for external powered stereo 
speakers. Even a built-in smart parallel port pass 
through so you can keep printing. 

Whether you take your work across the hail 
or across the country, with PORT-ABLE Sound 
Plus, you have all the cards you need to play 
right in your hip pocket. The hinged design lets 
you flip up the unit if you are short on desk space 
or lap space. And, the power will always be with 
you whether you use rechargeable or non- 
rechargeable AA batteries. PORTABLE Sound 
Plus also comes equipped with an AC/DC power 
converter. 

As a bonus, you will get 
all the software you need to 
communicate. Like Lotus 
Sound" an OLE server for 
Î Windows 3.1, WinReader for 
| Windows 3.1, a handy text- 
to-speech utility. DSP Solution's 
DOSTalk and DOSReader 
| text-to-speech applications. 
Show & Tell For Kids™ for 


ONS 


PORT-ABLE Sound Plus is a trademark of DSP Solutions, Inc. All other product 
names are trademarks or registered trademarks of their respective owners. 


Circle 182 on Inquiry Card. 
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Windows — an easy to use MultiMedia Authoring 
program. It is also Sound Blaster and AdLib 
compatible. 

Why compromise on quality, portability, 
compatibility or affordability? When all the cards 
are on the table, PORT-ABLE Sound Plus from 
DSP Solutions is your ace in the hole. Suggested 
retail is only $198.95. 


To order or obtain more information about 
PORT-ABLE Sound Plus, write or call DSP 
Solutions, or, contact your local dealer. 


Sales Office: 550 Main Street, Suite J, Placerville, 
California 95667. Telephone: (916) 621-1787. 
Fax (916) 621-2093. 
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images to create artistic results (Painter's 
cloning feature can produce similar re- 
sults). Several of the more than 40 effects 
built into Picture Publisher 4.0 are unique. 
The Oil Painting and Pastel algorithms 
yield artistic results when applied to a 
scanned photograph. You can select an ef- 
fect, set the effect's options, and preview 
the result from the Effects Browser. In ad- 
dition, the program takes advantage of 
Photoshop Plug-ins (as does Painter). Al- 
though they show up in Picture Publisher's 
and Painter's menus, many of the Photo- 
shop filters are not available, being spe- 
cific to Photoshop 2.5. 

Micrografx has given Picture Publisher 
the usual brightness and contrast adjust- 
ments, but with an unusual twist. If you 
choose the joystick mode, you can make 
changes to brightness and contrast in a 
highly interactive manner. Moving the joy- 
stick varies brightness and contrast simul- 
taneously, depending on the up or down, 
left or right action of the mouse. This is 
the first interactive control that clearly 
demonstrates the relationship between 
brightness and contrast and lets you mod- 
ify the two simultaneous- 
ly. The color-balance con- 
trol has a joystick mode 
that works the same way. . 

Picture Publisher han- 
dles text on-screen, unlike 
similar programs that 
force you to enter text in a 
dialog box and import it 
to the screen. You can en- 
ter text any place on- 
screen and, using the ob- 
ject layer, turn it into a 
floating selection. To use 
type in Painter, you have 
to create a type frisket; 
you can then save it as a 
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Painter 2.0 for Windows 
Fractal Design Corp. 

335 Spreckels Dr. 

Aptos, CA 95003 

(800) 647-7443 

(408) 688-8800 

Circle 1076 on Inquiry Card. 


Picture Publisher 4.0 
Micrografx, Inc. 
1303 Arapaho Rd. 

Richardson, TX 75081 


(800) 733-3729 
(214) 234-1769 
Circle 1077 on inquiry Card. 


i= You can apply special- 
12 effects filters to your 
images from Picture 
—| Publisher's Effects 
Browser. From a single 
dialog box, you can apply 
effects, fine-tune them, 
and get a preview of the 
result. Over 40 effects 
come bundled with the 


program. Photoshop plug- 
ins are also supported. 


floating selection and manipulate it as 
needed. Both programs can use TrueType 
and Type 1 fonts. 

One of the drawbacks in creating bit- 
mapped computer graphics for print pro- 
duction is file size. A me- 
dium-size high-resolution 
computer image for print can 
be anywhere from 20 MB to 
100 MB. Even on a 66-MHz 
486 machine, working with 
files this size is slow and ar- 
duous. Fortunately, both 
Fractal Design and Micro- 
grafx have the same scheme 
to make working on these su- 
per-size image files more 
palatable: built-in macro re- 
corders. The programs let you 
record your brush strokes, | 
mouse-clicks, and keystrokes 
in a file. You can work on a 
low-resolution version of an 
image while recording your strokes and 
then play back the recording on a higher- 
resolution version of the same image. 

Picture Publisher has an added tool for 
working with high-reso- 
| lution images: FastBits. 
This tool displays a grid 
over your high-resolution 
image, sO you can work 
on sections of the picture 
one at a time. Only a small 
section of the image is 
loaded into memory, and 
any adjustment made to 
the small square of the 
grid is saved to the origi- 
nal file. This feature is 
most useful when you're 
retouching scanned im- 
ages in which only small 
areas need work. 


into memory. 
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With Picture Publisher's FastBits, 
you can load sections of an image 


Common Ground 

Although Micrografx claims that Picture 
Publisher can run on a 386 machine, the 
serious graphic artist will want at least a 
33-MHz 486 with 8 MB of memory. Painter 
benefits greatly from a 486 processor; there 
is a noticeable lag between brush strokes 
and screen redraw on a 386-based machine. 
Both programs support the pressure-sensi- 
tive Wacom tablet; for Painter, it is almost 
a requirement. A 24-bit display adapter is 
also useful, although both programs work 
well in 16- and even 8-bit mode. 

Both programs can open the standard 
graphics file formats, but only Painter can 
open Photoshop files in native format from 
both the Macintosh and Windows versions 
of the program. Painter can also open RIFF 
files from its Mac cousin. Picture Pub- 
lisher, however, can open AVI (Audio 
Video Interleave) and edit the images in 
these files. This makes rotoscoping (the 
technique of drawing on individual video 
or film frames) possible. 

Picture Publisher contains 
extensive printer and scanner 
support and includes closed- 
loop internal color calibration 
| and support for external col- 
or management systems. 
PainterX2 adds support for 
the Pantone Color Matching 
System and an improved col- 
or tool. It also has special fea- 
tures for ink and paint spe- 
cialists, giving animators 
| much-needed color support 
" for single-cel animation. 

While you can create many 
interesting and painterly ef- 
fects with Painter and its X2 
extensions, the program is marred by a 
cluttered and disorganized interface. De- 
spite the steep learning curve (and be 
warned: Adding the PainterX2 extensions 
makes the learning curve that much steep- 
er), there is no other program like it on the 
market. The results can easily justify the 
time investment. 

Picture Publisher isa feature-laden im- 
age-processing and manipulation program 
with a well-designed user interface. It is 
a solid, all-round competitor to such pro- 
grams as Photoshop and Photostyler, de- 
signed especially for artists and designers 
using scanned images and outputting to 
print. The addition of object layers sets it 
apart from the crowd. 8 


Cal Vornberger is a graphics designer and soft- 
ware developer based in New York. He special- 
izes in multimedia applications and presentations. 
You can reach him on BIX c/o "editors." 
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A Tale of Two Alphas 


DEC’s new Alpha RISC chip provides high-end performance for both a 
Unix workstation and a Windows NT server. 


RICK GREHAN 


romising to bring to the desktop 
ке, a level of computing power once 

available only from supercom- 
puters, DEC’s new Alpha AXP micro- 
processor recently arrived in two very dif- 
ferent guises. The DEC 3000 Model 300 is 
a small but powerful Unix box with DEC’s 
TurboChannel expansion bus; the DECpc 
AXP 150 is a compact EISA server that 
runs Microsoft Windows NT. 

Lack of applications makes it hard to 
flesh out the full performance picture for 
these two Alpha systems, but a detailed 
under-the-hood examination and testing 
with BYTE’s low-level benchmarks gets 
the process off to a good start. Both sys- 
tems use a 150-MHz version of DEC’s 
21064 Alpha CPU, a 64-bit RISC chip. 

The architectures of these two machines 
are quite different, however, with some 
resulting performance implications. The 
Model 300 channels data to its CPU via 
a 64-bit data bus. The AXP 150 provides 
the Alpha chip with a 128-bit external data 
bus and a 512-KB secondary RAM cache 
that is twice the size of the Model 300’s. 
Although the two systems are aimed at 
different markets, the AXP 150 generally 
does a better job of getting the most power 
from its Alpha chip. 


DEC 3000 Model 300 

The Model 300 is the low end of a line of 
Alpha-based systems designed to run DEC 
OSF/1, a Unix operating system that sup- 
ports the DECwindows GUI. DECwin- 
dows is more or less a variant of the X 
Window System. The Model 300’s steep 
entry-level price of $9995 includes a 16- 
inch color monitor, 32 MB of RAM, a 426- 
MB SCSI hard drive, and built-in 1280- 
by 1024-pixel, 256-color accelerated 
graphics. DEC also provides OSF/1 and 
all necessary licenses. 

Besides the model I reviewed, the DEC 
3000 series includes the Model 500, Model 
400, and several variants. Models differ 
in their initial hardware and ultimate ex- 
pandability. For example, the Model 500 is 
capable of handling up to 1 GB of system 
memory, while the Model 300 tops out at 
just 256 MB. The Model 300 uses parity 


checking, while 
the 400 and 500 
use ECC (error- 
correction code). 

Compared to 
the 400 and 500, 
the Model 300's $ 
design sacrifices 
performance for | 
the sake of cost. 
Its 64-bit exter- 
nal data bus and 
256-KB external 
cache are half- | 
size compared to 
those of the high- 
er models. The MEN 
even less expen- "4 е 
sive Model 300L 
forgoes Turbo- 
Channel expan- 
sion slots and runs its Alpha chip 
at 100 MHz instead of 150 MHz. § 

DEC provides several graph- 
ics configurations for the 3000 § 
line; again, the exact configura- | 
tion depends primarily on the 
particular model. The Model 300 
system I tested came with a 16- 
inch color monitor driven by 
DEC's own HX graphics accel- 
erator. This on-board accelera- 
tor provides eight planes of col- 
or (256 simultaneous colors | 
on-screen), a frame buffer, and 
a graphics coprocessing system "m, 
that off-loads from the main ^ 
CPU such fundamental 2-D operations as 
drawing lines and rectangles. Resolution 
is 1280 by 1024 pixels with a 72-Hz re- 
fresh rate. 

The Model 300's 150-MHz Alpha mi- 
croprocessor communicates to the rest of 
the system through separate address and 
data buses (see the figure "DEC 3000 
Model 300 Bus Architecture"). The 34- 
bit address bus contains a separate cache- 
tag address bus that feeds the cache 
circuitry; it provides the mechanism to as- 
sociate memory blocks in the cache with 
physical memory in system DRAM. 

The Model 300's external 256-KB 
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cache is direct-mapped and write-back. 
The cache's write-back nature means that 
a write operation from the CPU does not 
necessarily trigger a write to the slower 
system memory. Data moves from the 
SRAM cache to the slower DRAM main 
memory only when absolutely necessary. 
This cache augments the Alpha chip's own 


internal 8-KB instruction and 8-KB data 


caches (the internal data cache is a write- 
through cache). For increased performance, 
the address-/data-control logic allows con- 
current traffic between the TurboChannel 
bus and system DRAM and between the 
CPU and its memory cache. 

continued 
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Results of BYTE’s portable C benchmarks 
(which are still under development) for the 
DEC 3000 Model 300 and DECpc AXP 
150. The numbers are normalized to the re- 
sults of an NEC 60-MHz Pentium machine 
(results are indexed; Pentium results = 
1.0). Higher numbers are faster. The Pen- 
tium machine's benchmarks were com- 
piled using the Watcom C/C++ 32 com- 
piler with its bundled 32-bit DOS extender. 


TEST DEC 3000 


MODEL 300 


0.82 
1.59 
2.12 
0.99 
1.00 


DECPC 
AXP 150 
Numeric sort 
String sort 
Bitfield 
Emulated floating-point 
Simple floating-point 


Transcendental 


floating-point 1.57 


The TurboChannel expansion bus is a 
32-bit peripheral bus developed by DEC. 
On the Model 300, peripherals plugged 
into one of the two TurboChannel slots 
can send data at speeds of up to 50 MBps. 
Again, the Model 300 is at the low end of 
the DEC 3000 line; at the high end, the 
Model 500, which has six slots, can pump 
data along its TurboChannel bus at 100 
MBps. 

DEC's documentation points out that 
100 MBps is the TurboChannel's “archi- 
tectural" throughput—that is, what the de- 
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A Tale of Two Alphas 


sign says it can perform. Actual throughput 
achieved is somewhere around 90 MBps, 
which is still a respectable clip for a bus 
that multiplexes address and data lines and 
carries a total of 44 signal lines. As of this 
writing, there are between 70 and 100 Tur- 
boChannel-ready peripherals available, 
and although implementation of the Tur- 
boChannel requires no licensing fees, only 
DEC is making systems that incorporate 
the bus, according to a DEC engineer. 

DEC’s TurboChannel is not the DEC 
3000 line’s only conduit to the outside 
world. All models come with a twisted- 
pair Ethernet interface and, except for the 
Model 300L, an FDDI (Fiber Distributed 
Data Interface). All DEC 3000 models also 
include an ISDN interface, one or two se- 
rial ports, and one or two 5-MBps SCSI-2 
ports. (The Models 400 and 500 have two 
SCSI-2 controllers.) Storage options in- 
clude a 426-MB SCSI drive, and you can 
work your way up to over 36 GB using 
external storage on the Model 300, or up to 
100 GB on the Model 500. 


DECpc AXP 150 

To the casual observer, the DECpc AXP 
150 looks like a typical Intel-based EISA 
system. Even though it uses industry-stan- 
dard PC peripherals, it is home to a 150- 
MHz Alpha CPU. The AXP 150 is anoth- 
er member of the growing ranks of systems 


m s 


A simplified block diagram of the DEC 3000 Model 300. The Models 400 and 500 have a larger 
cache (512 KB) and a wider, 128-bit data bus. The address-/data-control logic includes scatter- 
gather circuitry to manage mapping of logical addresses to physical addresses along with buffering 
for the TurboChannel bus and, in higher models, for interfacing the wider 256-bit DRAM data bus 
to the narrower 128-bit CPU/cache data bus. 


that are counting on Microsoft's Windows 
NT operating system to run PC appli- 
cations on a non-Intel CPU. It's also the 
first in an expected family of Alpha-based 
DECpc systems. 

Inside the AXP 150's tower case, the 
packed motherboard surrounds its 150- 
MHz Alpha 21064 CPU with 512 KB of 
external write-back cache. As with the 
Model 300, the AXP 150's direct-mapped 
external cache is organized in 32-byte 
chunks. For system memory, there are 
enough SIMM sockets to take the machine 
from the base 16-MB DRAM configura- 
tion all the way up to 128 MB using in- 
dustry-standard SIMMs. 

Intel's 8235x EISA chip set manages 
the AXP 150's six EISA slots. Protocol- 
translation circuitry between the Alpha 
side and the EISA side of the system ef- 
fectively tricks the EISA chip set into be- 
lieving it'S working with a 25-MHz 486 
system. Buffers and interface logic han- 
dle the transitions between buses of dif- 
ferent data widths and those using differ- 
ent signal protocols. 

On the one hand, it is remarkable that 
the AXP 150 so easily links the Alpha 
CPU with the EISA bus. (The designer of 
the AXP 150 told me that attaching an 
EISA bus to the Alpha was actually an 
easy task and that there is "no rocket sci- 
ence in the AXP 150.") On the other hand, 
it's not the first time a non-Intel processor 
has electronically mimicked a 486 for the 
sake of adding an EISA bus: Witness the 
DeskStation Evolution RISC PC, which 
has its own method of marrying an EISA 
bus to a Mips processor (see "Mips In- 
side: The RISC PC,” August BYTE). 

For system components other than the 


| EISA bus, a single chip handles the job 


of making the AXP 150 look to the outside 
world like a standard PC machine. VLSI 
Technology's VL82C106 chip provides 
the equivalent of two 38.4-Kbps serial 
ports, a bidirectional parallel port, PS/2- 
compatible mouse and keyboard inter- 
faces, a real-time clock, and 66 bytes of 
battery-backed RAM for setup informa- 
поп. 

DEC sells its ОЕСрс NT systems ei- 
ther as complete packages with all the 
works or “a la carte,” where you purchase 
the base system motherboard with case 
and then add drives, monitors, and other 
peripherals in building-block fashion. I re- 
viewed the least expensive package, a 
$6795 DECpc AXP 150 outfitted with 16 
MB of DRAM, a 3'^-inch floppy drive, a 
245-MB SCSI hard drive, a 14-inch color 
monitor, a Compaq Qvision graphics card, 
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Your software protection strategy 
shouldn't be a hit or miss proposi- 
tion. But with so many conflicting 
claims about one vendor's product 
being better than another, we can 
understand why you might want to 
leave it to chance. 

The fact is, what really makes 
one protection scheme better than 
another is the level of security it 
provides. For more than a decade, 
we have been pioneering seam- 
less, reliable security systems for 
your applications and data. 
Software Security's many patents 
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are evidence of our continuing 
ingenuity in developing ways of 
protecting your intellectual prop- 
erty. Our latest advances in soft- 


ware distribution, network license - 


control, and “metering” are worth 
looking at. 

But that’s only part of the story. 
We offer a wide range of developer 
tools including our very highly 
secure AEGIS System™ which 
requires only a few minutes to 
implement. In addition, we under- 
stand the importance of our 
relationship with our customers 
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low Do You Know You've Got 
The Right Software Protection? 


and are fully committed to the 
best developer support program in 
the business. 

If you are serious about protect- 
ing your software, contact 
Software Security and ask for an 
evaluation kit. It contains every- 
thing you need to explore all of 
our outstanding protection meth- 
ods. So call today and see why 
there’s a big difference between 
the bull's-eye and the bull. 


SOFTWARE 
SECURITY 


—a 


1011 HIGH RIDGE ROAD STAMFORD, CT 06905 800-841-1316 (In CT: 203-329-8870) Fax: 203-329-7428 BBS: 203-329-7253 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
* SSI Belarus, Minsk: +(7) 0172-45-21-03 Fax: +(7) 0172-45-31-61 
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A Tale of Two Alphas 
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have the tricky job of connecting buses of different widths and carrying different signal protocols. 
The VL82C106 chip is a one-chip source of fundamental I/O devices (i.e., serial ports, a parallel 


port, and keyboard and mouse interfaces). 


a mouse, a keyboard, and Windows NT. 
The package price includes a one-year on- 
site warranty. 


Testing 

Just how well does the Alpha chip meet 
DEC's promise of the fastest desktop per- 
formance available? My tests of these two 
systems included a preliminary version of 
BYTE's portable CPU benchmarks. The 
results of these benchmarks for the Model 
300 and AXP 150 are in the table. I in- 
dexed performance numbers to the results 
obtained running the portable C bench- 
marks on a 60-MHz Pentium system. 

The Pentium versions of our bench- 
marks were compiled under Watcom's 
C/C++ 32 compiler, with optimizations 
set as recommended by Watcom for best 
performance on a Pentium system. Previ- 
ous BYTE tests on the AXP 150 (see "Is 
There a Better Windows 3.1 Than Win- 
dows 3.1?," November BYTE) used an 
early beta version of Windows NT for the 
Alpha chip. An updated math library has 
since resulted in a significant improve- 
ment in the floating-point tests. 

While differences in compilers, operat- 
ing systems, and system-board architec- 
tures obscure performance differences be- 
tween CPUS, it's at least obvious that the 
150-MHz Alpha outperforms a 60-MHz 
Pentium in the context of performing low- 


172 BYTE DECEMBER 1993 


level computing operations. It's only fair to 
point out, however, that some compara- 
ble Pentium systems also cost less. The 
200-MHz Alpha chip in the DEC 3000 
Model 500X should increase the speed dif- 
ference. 

It's also obvious that the AXP 150 had 
a better time of things than the Model 300. 
There are several contributing factors to 
the AXP 150's superior performance. First, 
the system has a larger secondary cache— 
twice that of the Model 300. Second, the 
data-bus width between cache and CPU 
in the AXP 150 is 128 bits; the Model 
300's data-bus width to the CPU is 64 bits. 

Finally, you should keep in mind that 
the compiler for the Model 
300 handles long integers 
as 64-bit values. So, for 
example, the numeric sort 
benchmark sorts 32-bit val- 
ues on the AXP 150, but 
more cumbersome 64-bit 
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- About the Products 


DEC 3000 Model 300 
Digita! Equipment Corp. 


Maynard, MA 01754 


ters. (In contrast, the C compiler running 
under NT on the AXP 150 handles long 
integers as 32 bits to retain compatibility 
with the NT environment.) 

I recompiled the CPU and FPU portions 
of BYTE’s portable C benchmarks under 
DEC's OSF/1 at the highest optimization 
level that the compiler would allow with- 
out crashing. I ran the tests on the Mod- 
el 300 in single-user mode so that there 
would be a minimum of interaction with 
other processes on the system. (Even while 
running the benchmarks under multiuser 
mode in a Decterm Window, I saw barely 
a 5 percent—and often unmeasurable— 
drop in scores.) 

I did encounter a problem in compiling 
the benchmarks; at the highest optimiza- 
tion setting, the compiler complained of 
a memory-segmentation fault and issued a 
core dump. A DEC engineer finally found 
a way to recompile the BYTE benchmark 
code without causing a crash under these 
conditions. He also pointed out, rightly, 
that the complex architecture of the Al- 
pha chip necessitates a complex opti- 
mization process. He told me that recom- 
piling a program at a higher optimization 
level might not necessarily yield a faster 
executable. 

In other words, a different optimization 
level does not mean more intense opti- 
mization; it means a different mix of opti- 
mization strategies. And different pro- 
grams will respond differently to each 
optimization level; the response depends 
on the nature of the algorithms imple- 
mented in each program. That's not a com- 
forting thought, since processor complex- 
ity adds a less-than-scientific aspect to the 
act of generating an optimal application 
for the Model 300. I can only assume that 
as more superscalar, internally parallel, 
multipipelined processors hit the stage, 
this is likely to become the norm. 

The full Alpha-chip per- 
formance story awaits the 
maturation of the operating 
system and applications 
software for Windows NT, 
as well as the recompilation 
of applications for the Al- 
pha chip under OSF/1. B 
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(BOO) 344-4825 
values on the Model 300. (508) 493-5111 
To test the Model 300, I Circle 1321 on Inquiry Card. 
had to make a slight modi- 


fication to the benchmarks 
to account for the fact that 


DECpc AXP 150 
Digital Equipment Corp. 
40 Old Bolton Rd. 


Rick Grehan is technical director 
of the BYTE Lab. Before coming 
to BYTE, he worked us a pro- 


the Model 300's Worksta- 
tion C compiler compiles 
long integers as 64-bit val- 
ues, which is the bit width 
of the Alpha chip's regis- 


Stow, MA 01775 

(800) 210-1408 

(508) 493-5111 

fax: (800) 524-5694 
Circle 1322 on Inquiry Card. 


grammer, He has a B.S. in phys- 
ics and applied mathematics and 
an M.S. in mathematics/comput- 
er science. You can contact him 
on BIX as "rick, e" or on the In- 
ternet at rick, е bix.com. 


When protecting your software against piracy and 
unauthorized use, make sure that your protection 
system has all the following qualities: 


A GOOD HARDWARE KEY 


. Hardware-based software protection systems are now the 
; ЛІ standard worldwide. However, not all keys are the same. 
КИМ j A good key should have all the following features: 
° TÈ, ¥ Compatibility and transparency. The key should 
t work without any problem on your 
customers' computers. The user should be 
able to forget the key after connecting it. 


V Unbreakable electronics. A customized ASIC 
(Application Specific Integrated Circuit) component 
should be integrated in the key. This prevents reverse 
engineering and makes cracking virtually impossible. 


V/ A unique and inaccessible software developer's 


code burnt into the ASIC. (This code should not be held in the key's memory, 
where it can be read and altered.) 


V/ ^ Read/Write Memory inside the key should be available on demand. 
The memory should be writable in the field, on any PC, without any special 
programming equipment. 


V Very low power consumption, enabling the key to work even under the 
worst power conditions, on PCs and laptops, with or 
without a printer. 


POWERFUL SOFTWARE 


V A Linkable Protection Module with 
which calls can be made to the key from any 
point in the protected prograrn. 


V/ An "Envelope" installation program. Such 
programs enhance security while making it possible to 
protect a software even without its source code. 


Y Sophisticated antidebugging and encryption mechanisms. 


HASP - The Professional Software 
Protection € 


М-ы OPERATING 
AND MORE: ENVIRONMENTS 
ie ей = E + 7ч 


HASP was designed by a team of computer ex- 
perts, professional cryptologists, and electrical 
engineers, As a result, HASP keys are supported 
by what is probably the best software in the mar- 
ket, and the HASP system has worked on every 
computer it has been tried on. In addition to all 
the features mentioned above, HASP provides: 


= | РС: DOS, WINDOWS, WINDOWS -NT, 05/2, 
НАЗВ we could sec through the encrypting § SCO UNIX, SCO XENIX, INTERACTIVE UNIX, 
2 кчы: рв ae and crack - AIX, AUTOCAD, DOS EXTENDERS, LANS 
кар; aes А | MAC {ADB port}: System 6.0.5 and up 
\ erm NEC (Serial Port): DOS, WINDOWS 


AND THE BOTTOM LINE: 


V/ A Full Authorization System for protecting 
dozens of programs using only one key. 

V/ A Pattern Code Security System (PCS) 
enabling parallel processing of multiple calls by 


We offer some of the most competitive prices in 
the market. There are no hidden costs! Since 
1984, HASP has enabled thousands of software 
producers in more than 40 countries, including 


the Linkable Protection Module. AU ad Ae am... that was pro- | several Fortune 500 companies, to protect their 

A Virus Detection option that can be in- tec ta ere Hum HAS um -is j software. 

corporated in the protected program to check the Jia lm TERI Е Please call us for our HASP evaluation package. 

whether it has been infected by a virus. mis Fuss cs 

V/ Several HASP keys can be connected one M AUD IN 

behind the other. Small physical size ensures | asto $ 

maximum convenience for your customers. y Tt dme Be rfrom $ : E е U R | т Y | 'N С. 
sw s ег is connec o the f 200 Broadhollow Rd., Suite #207 

NETHASP- THE ULTIMATE problems he n a print MUI Not — ae NV IT USA 

SOFTWARE PROTECTION коп ral е not айе ur. 

FOR NETWORKS EE Pr pu W | Fax: 516-424 8300 

v Only one NetHASP key IS needed to run d ; 0 ofa ıl key td, 3 е ia 1” International ALADDIN | 

protected program from many stations in a fH! ASF im ГІ) 2 Office: KNOWLEDGE SYSTEMS LTD. 


network. NetHASP provides full support for 15 Beit Oved St., Tel-Aviv, Israel 


protecting DOS and WINDOWS software under 
network environments, including Novell dedicated 
& non-dedicated servers, Lan Manager, Lantastic, 
Banyan, DLink, and NET-BIOS based LANs. 


| ambitiou one... t пе qi alit 
inufa арды Ы сып SA CY : РО.Вох:11141 Tel-Aviv 61110 
curing 5 6 БЫ -| Tel: 972-3-5375795 
отр patib > (Frar zy Fax: 972-3-5375796 
^ ШШ ЇЙЇ Шү | ALADDIN FRANCE S.A. 


Tel: 33-1 40 85 98 85 

Fax: 33-1 41 21 90 56 
И Australia Conlab Pty. Ltd., 3 8985685 Bl Belgium Akkermans bvba, 3 2338826 Ш CZECH ATLAS Ltd., 2 766085 Ш Chile Micrologica 5.A., 562 222 1388 
Ш Denmark SC Metric as, 42 804200 Ш Germany CSS GmbH, 201 7498640 Ш Greece Unibrain SA, 1 6856320 
E Holland Akkermans BV, 45 241444 Ш Italy Partner Data S.r.l., 2 33101709 B Japan Athena, 3 58 213284 Ш Korea Dae-A Engineering, 2 848 4481 
B New Zealand Training , 4 5666014 Ш Poland Systherm 61 475065 Bl Portugal Futurmatica Lda., | 4116269 W South Africa D Le Roux, 11 886 4704 
Ш Spain PC Hardware, 3 4493193 Ш Switzerland Opag AG, 61 7112245 Ш Taiwan Teco Lid., 2-555 9676 Ш Turkey Mikrobeta Ltd., 4-4677504 
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Others pale in comparison. There’s no way 
to dispute it! The results are in, and the ZEOS 
Upgradable 486DX2-66 is “the overall performance 
winner.’ 

PC buyers expect low prices, top-quality, impec- 
cable performance and prompt support. Basically, 
they want the most bang for their buck. PC 
Magazine recognized this and compared value-line 
PCs with more traditional systems to see if they 
were “truly good values or stripped-down machines 
trying to pass for good buys” The re- 

sults are overwhelmingly in ZEOS’ 
favor. In fact, PC Magazine said: 

"2EOS doesnt sell a separate value 

line, but the flexibility of its main 

system may be the least confusing 


solution of ай” 
Stacked against Gateway, Dell, Compaq, IBM and 
others, ZEOS stood alone. Using the benchmark tests 


ZEOS' 4860Х2-66... 
THE ТОР GUN 


$2995 
B Genuine Intel 486DX2-66 
- microprocessor, upgradable 
sg] to Pentium" OverDrive" 
| 724! m8MB RAM, expandable to 64MB 
азаа Se eet ee jul 256K SRAM system cache 
— — m528MB local bus IDE hard drive 
E Diamond m local bus video card with IMB VRAM 
8m1.2MB and 144MB floppy drives 
ш 15" ZEOS color SVGA 1024 x 768 non-interlaced 
monitor, flat screen, .28mm dot pitch 
| WMS-DOS with Enhanced Tools, Windows, and new 
icrosoft Mouse, plus choice of Lotus Windows applications 
L M ,400 bps V32 bis send/receive fax modem 
= SAME DAY SHIPPING 


as a guide, PC Magazine made these conclusions: 

As DOSmark scores are heavily weighted for proc- 
essor and hard disk performance, the ZEOS garnered 
the first-place position in that category as well.” 

“The clear winner ts...the ZEOS Upgradable, 
which turned in an incredible score of 55.01 mega- 
pixels per second.” 

“The real highlight among tested hard disks was 
the Seagate ST3600A, which has 12-ms access time 
and 256K of built-in cache. The ZEOS 486DX2-66 
Upgradable's hard disk performance was almost 
31 percent above the average in this roundup.” 

Of the “systems that demonstrated the best agility 
under strenuous exercise of all their components... 
ZEOS (seored) 26 percent above average.” 

The ZEOS local bus upgradable systems are the 
perfect solution—the high-tech motherboard is 
faster, more integrated, versatile and reliable than 
ever. Plus, ZEOS is always thinking ahead to your 
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STANDARD WITH 
EVERY ZEOS 
UPGRADABLE SYSTEM 


B Upgradable to Intel's Pentium" 


OverDrive" CPU. Zero 
Insertion Force (ZIF) socket 
makes upgrading easy 

И RAM expandable to 64MB 
on the motherboard. 

ш Two serial ports and one 
parallel port integrated on 
the motherboard. 

B Flash BIOS for easy 
upgradability 

@ Eight expansion slots: two 
VESA local bus, five 16-bit 
and one 8-bit. 

B ZEOS six-bay desktop case 
with two cooling fans for 
increased reliability and 
product life. 

ш 200 watt power supply with 
built-in surge suppression; 
switchable between 115/230V 

B Socket for inexpensive 
optional on-board SCSL 

ш Shadow RAM support. 

ш ZEOS 101-key space-saving 
keyboard 


а FCC Certified Class B; 
UL Listed. 

E Complete ZEOS Customer 
Satisfaction Package. 


PACKAGE 1 


4865Х-25 $1395 
Lease $59/month 


486SX-33 $1495 
Lease $63/month 


486DX-33 $1695 
Lease $61/month 


486DX2-50 $1795 
Lease $65/month 


486DX2-66 $1895 
Lease $69/month 


B ZIF socket upgradability 
to Pentium OverDrive CPU 


m 2MB high-speed RAM 

ii 107MB local bus IDE 
hard drive with 
32K cache 

@ Diamond SpeedStar Pro 
Windows-accelerated 
local bus video with IMB 
RAM. 16.7 million colors. 


m ZEOS 14" 1024 x 768 М1 
SVGA color monitor, 
.28mm dot pitch 


m Your choice of floppy 
drives 


ш Microsoft DOS plus 
Enhanced Tools 


PACKAGE 2 


4865Х-25 
Lease $61/month 


486SX-33 $1795 
Lease $65/month 


486DX-33 $1995 
Lease $72/month 


486DX2-50 $2095 
Lease $76/month 


486DX2-66 $2195 
Lease $79/month 


m ZIF socket upgradability 
to Pentium OverDrive CPU 
B 4MB high-speed RAM 
m 214MB local bus IDE 
hard drive with 
128K cache 
ш Diamond SpeedStar Pro 
Windows-accelerated 
local bus video with IMB 
RAM. 16.7 million colors. 


= ZEOS 14" 1024 x 768 NI 
SVGA color monitor, 
.28mm dot pitch 

ш Both 1.2MB and 144MB 
floppy drives 


$1695 


ш Microsoft DOS with Tools, 
Windows & new Microsoft 
Mouse, plus choice of 
Lotus Windows application 


PACKAGE 3 


486SX-25 $1995 
Lease $72/month 


486SX-33 $2095 
Lease $76/month 


486DX-33 $2295 
Lease $83/month 


486DX2-50 $2395 
Lease $87/month 


486DX2-66 $2495 
Lease $90/month 


E ZIF socket upgradability 
to Pentium OverDrive CPU 

m SMB high-speed RAM 

ш 426MB, 13ms local bus 
IDE hard drive with 
128K cache 

ш Diamond SpeedStar Pro 
Windows-accelerated 
local bus video with IMB 
RAM. 16.7 million colors. 

ш ZEOS М" 1024 x 768 NI 

color monitor, 

.28mm dot pitch 

B Both 1 2МВ and 144MB 
floppy drives 


B Microsoft DOS with Tools, 
Windows & new Microsoft 
Mouse, plus choice of 
Lotus Windows application 


PACKAGE 4 


486SX-25 $2495 
Lease $90/month 


4865Х-33 $2595 
Lease $94/month 


486DX-33 $2795 
Lease $101/month 


486DX2-50 $2895 
Lease $105/month 


486DX2-66 $2995 
Lease $108/month 


B ZIF socket upgradability 
to Pentium OverDrive CP 


ЕЮ 16MB high-speed RAM 

m 528MB, 12ms local bus 
IDE hard drive with 
256K cache 

ш Diamond SpeedStar Pro 
Windows-accelerated 
local bus video with IMB 
RAM. 16.7 million colors. 

ш ZEOS 14" 1024 x 768 NI 
SVGA color monitor, 
.28mm dot pitch 

ш Both 1.2MB and 144MB 

drives 

E Microsoft DOS with Tools, 
Windows & new Microsoft 
Mouse, plus choice of 
Lotus Windows application 


COMPLETE MULTIMEDIA PACKAGE 


2400 bps V.42 bis MODEM WITH 
9600 bps SEND/RECEIVE FAX 


DIAMOND VIPER VIDEO CARD 
IMB VRAM: $149 2MB VRAM: $249 


15-INCH MONITOR UPGRADE 
SVGA non-interlaced, 1024 x 768, flat screen 


FAVORITE OPTIONS 


426MB to 528MB HDD UPGRADE 
256K SYSTEM CACHE 


ADAPTEC 6360 SCSI 
CONTROLLER CHIP 
For on-board SCSI. Includes drivers 


Double 
ROM, 16-bit/48KHz Cardinal Digital Sound Pro 16 
with Digital Signal Processor (Soundblaster and 
Adlib compatible). Labtec stereo speakers 


speed, multisession MPC2 compliant CD- 


Many other affordable upgrades and 
options available. Call for details! 


future needs and technological advances; therefore, AWARD-WINNING SERVICE 


we include such features as CPU upgradability to We're the only company to 
Intel's Pentium OverDrive; a Zero Insertion Force win PC Magazines Readers 
(ZIF) CPU socket, Flash BIOS for easy upgrada- Choice for Service & Reliability 
bility, and a SCSI upgrade socket for adding SCSI = —for both desktops and 
without having to use a slot. We've even given you notebooks— twice! 

= - pe with eight expansion slots and six TOLL-FREE SUPPORT, 


WARRANTIES & GUARANTEES. 


We're here for you 24 hours a day, 365 days 
a year, and always a toll-free call away. All 
ZEOS systems come with a One Year Limited 
Warranty, Express Parts Replacement Policy 
and a 30-Day Money-Back Guarantee. 


800-554-5226 FAC 


24 HOURS A DAY | 
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Choose from one of our money-saving packages, 
or well custom build a system to your specifications. 
Feature for feature, no one gives you more than 
ZEOS. At any price, anywhere. It is the biggest 
bang for your buck! 


Fax Orders: 612-633-1325, Government: 800-245-2449, TDD 
Orders: 800-228-5389, Outside U.S. and Canada: 612-633-6131. 
MasterCard, VISA, Am Ex, Discover, Z-Card™ COD and 
Leasing programs. Open 24 Hours a Day, 365 Days a Year! 
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HANDS-ON TESTING 


HIGH-SPEED 
180 SYSTEMS 


We evaluate the fastest 486s on the market and choose 
the best ones for Windows, DOS, and Unix 


RICHARD FOX 


f you’re looking for the best in desktop power, consider one of the 90 systems tested here. We evalu- 
ate ISA- and EISA-bus 486s with processors from Cyrix, IBM, and Intel. For most business and sci- 
entific applications, these systems represent the best balance in performance and price for single 
users (for a look at Pentium-based systems for the desktop, see "Pentium Performance” on page 
188). 

As with our last systems Lab Report (see “Desktop Dynamite: 116 Fast 486s,” June BYTE), we used 
our custom low-level and applications benchmarks to choose the best systems for Windows, DOS, and Unix 
applications. The market has shifted in the last six months to make DX2/66 the dominant CPU for the desk- 
top. Of the 90 non-Pentium systems that arrived for testing, only 10 ran at clock speeds slower than 66 
MHz (one system, Destiny Computer’s IBM 486 SLC2-40/80, ran faster than 66 MHz, although its overall 
speed in our Windows and DOS performance tests was undistinguished). What’s more, all the systems we 
ranked as winners and runners-up in our applications categories used the Intel 66-MHz DX2 processor. 
Most systems with CPUs from Cyrix and ІВМ produced comparable results to an Intel 33-MHz 486DX 
system. However, these systems are typically $1000 less expensive than the Intel-based systems. 

Overall, prices continue to drop for high-end systems, especially for EISA-based models. Today's average 
EISA system costs about $700 less than in June, while ISA models have declined a little more than $300 in 

that period. Nevertheless,‏ ڪڪ ڪڪ 
H w to | falling prices have not‏ 
stalled performance gains:‏ 9—€ | ڪڪ 
The systems we evaluate‏ | 


To locate the best 486 system, follow the yours. Then look to the Best Overall, Most 
main headings until you come to the appli- Expandable, or Low Cost summaries to find here br oke performance 
cations category that most closely matches the appropriate rankings. records set in the June is- 


sue for almost every test. 


Speed scores are Improved drivers, more 


calculated from Dell Dimension XPS 466V Ex : 
appropriate p- = efficient memory archi- 
d Wa ne nat jar Eis шы э HH ка Doman месе re ETE tectures, and the integration 
Unix tests. Higher DD menema e Б. і ’ 


cemetary me кетте I at 
numbers mean i 


Ж шалдан гел Rates how of components on the 
better performance. ~ Lie mócróonal deben. Dai сда 


|. easily you сап 
Mec ad motherboard have helped 


| List prices юг © С-ны = system and the Windows performance rise 
as-tested Gi ww i WD м ша Ола вани мою жыға quality of the 
жон шай: So rer oo а eom sex 9 ШИП documentation. an average of 15 percent. 


Overall, the average Unix 


| performance rose the 
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Inside a 486 System 
[Бе 
[EI 
HARD DRIVE 
DOS users need at least 100 
POWER SUPPLY decis а MB of storage capacity, 200 
Most high-end systems offer 200 W of buy systems that have at least 128 MB is the minimum capacity 
output, while systems built for expansion ES. к. нети сөс cit prs for Windows users, while 300 
offer 250 W to 300 W of power to run айы Dales өне aT A srs MB or more is best for Unix or 
multiple hard drives. БІЗ ith te a , Windows NT. Look for rated 


Jum fet 
i 2 


MEMORY ; through 
For DOS applications, SS c pri ge Йй software. 
purchase a minimum of Р j 486DX2, which 

4 MB; Windows requires VL-BUS EXTENSION әрен systems 

at least 8 MB; Unix, at Only a couple of the ranked systems with Cyrix and IBM 

least 12 MB; and 16 MB were not focal-bus designs; either the CPUS in our tests. 

for Windows NT. VL-Bus or a proprietary implementation. 


equivalent of one SPECmark. 

Another technological shift since June 
is the preponderance of VESA local-bus 
implementations to improve graphics per- 
formance. All but 17 systems were VL- 
Bus based; while eight of the remaining 
systems used a proprietary local-bus im- 
plementation, and the only ranked sys- 
tems that did not use local bus are the 
Compaq Deskpro 66M and the Hertz 
486/d66x2Ei. The Diamond Viper VLB 


ILLUSTRATION: BRUCE SANDERS © 1993 


СЕСҒЫВЕН 193] - 


access times under 15 ms. 


H 


2 


i 


P FS 


2; 
Ye 
i Ф. 


^ 


ROM BIOS 

BIOS routines in 
flash ROM allow 
CPU for easy updates 


local-bus video accelerator, based on the 
Weitek Power 9000 chip set, outclasses all 
other video hardware. The top 14 fastest 
systems for Windows performance used 
this adapter. 

We also see more systems designed for 
energy efficiency. Three systems claimed 
Energy Star compliance, although we not- 
ed that a clear method of implementation 
could lead to compatibility problems (see 
"Energy Star Systems" on page 190). 
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THE BEST SYSTEMS FOR 


f you need a Windows system 
that performs screen redraws in 
the blink of an eye, the follow- 
ing 66-MHz 486DX2 systems 
represent the best balance of Win- 
dows performance, features, and ease 


WINDOWS APPLICATIONS 


486S THEN AND NOW 


of use. Average price of an ISA-based 486 in June: $2972 


This section only ranks ISA-bus 
486s because we believe most Win- 
dows users do not need the added I/O 
performance and functionality of an 
EISA-bus system. With the wide- 
spread use of local-bus, ISA systems 
have been able to narrow the I/O per- 
formance gap with EISA for most 
Windows workstations. Second, ISA 
systems cost significantly less than 
EISA or Micro Channel architecture 
systems: The average EISA system 
in this review costs $1000 more than 
the average ISA-based 486. Never- 
theless, EISA-based systems may be 
important to those who need the best 
in Windows performance and can jus- 
tify the higher prices. If you fall into 
this category, see “High-Performance 
Windows” on page 180. 

Our primary consideration for se- 
lecting the Best Overall Windows sys- 
tem was performance in our Windows 
test suite. These tests include several 
popular business applications that pro- 
vide real-world assessments of complete system performance 
(see “How We Tested” on page 184). The suite also includes 
low-level tests that gauge how well the video subsystem han- 
dles Windows graphics calls. The resulting composite score 
was worth 60 percent of the total evaluation. Each system’s 
features set represented 30 percent of the final score, and ease 
of use made up the remaining 10 percent. 

We judge systems for Most Expandable in the same way, 
but we required these machines to meet additional criteria. 
Each system had to have four or more available slots for 
expansion cards, such as 
network interface cards 
(NICs), sound boards, and 
SCS] adapters. We needed 
a minimum of three avail- 
able drive bays for the ad- 
dition of tape dives, CD- 
ROM drives, and hard 
drives. Support for 64 MB 
or more of system memory 
and at least a 200-watt 
power supply were also 
mandatory. We limited our 


Rankings for This Application Considered: 
WINDOWS PERFORMANCE 60% 


FEATURES 30% 
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Average ISA system price in December: $2632 


Average EISA/Micro Channel architecture system price in June: $4359 
Average EISA/Micro Channel architecture system price in December: $3652 


Lowest- and highest-priced 486 system in June: $1950; $9374 
Lowest- and highest-priced 486 in December: $1462; $5184 


Percentage of total test sample represented by 66-MHz DX2s in June: 72 
Percentage of 66-MHz DX2s in December: 86 


Percentage of local-bus-based systems in June: 59 percent 
Percentage of local-bus-based systems in December: 90 percent 


Percentage of systems with video integrated on motherboard in June: 8 percent 
Percentage with integrated video in December: 20 percent 


Average SPECmark89 rating of Unix performance in June: 14.7 
Average SPECmark89 rating in December: 15.6 


ranking to tower-case systems for this category. Finally, only 
systems priced $2700 or less were considered for best low-cost 
Windows systems. 

In the June issue, we reported that 486s using the Weitek 
Power 9000 video chip set outran all others for video perfor- 
mance. The Power 9000 continues to reign: Of the 14 systems 
ranked for Windows, 10 utilize the Diamond Viper VLB, 
which is based on the Weitek chip set. (Overall, the 14 fastest 
Windows scores in our entire test sample were turned in by 
systems using the Weitek 9000—based Viper.) None of the 
systems we received contained the Weitek chip integrated on ` 
the motherboard. Two vendors supplied different video 
adapters with the Power 9000, but performance for these sys- 
tems didn't match the Viper's. The Windows-ranked systems 
that used an alternative video chip set were the Hewlett- 
Packard Vectra 486 PC with an integrated S3 86C928 on a 
proprietary local bus; Gateway 2000's 4DX2-66V, with an 
ATI Ultra XLR; Touché Micro's 5550T VLB 66 with the 
Orchid Celsius VLB; and Acma Computers’ ATI VLB 
Mach32. 

We identified several other technology trends among Win- 
dows winners and runners-up. All the ranked systems con- 
tained 256 KB of secondary cache RAM, which enhanced 


their performance over many EAA QA MB OM ВЕ WINDOWS GENERAL PURPOSE 
of the slower unranked systems 


with 128 KB or less of cache. 
All ranked systems contain a Need the fastest ISA system for Windows? 


VESA VL-Bus except for the m r 
Hewlett-Packard Vectra, which 2-14-53 Ж «уз. Dell Dimension XPS 466V 


implemented a proprietary lo- 


cal-bus design. Finally, all the | The $3312 Deli Dimension XPS 466V tied for the fastest Windows 
ranked systems were driven by т 


{ performance, thanks to its 256 KB of 20-nanosecond secondary memory 
Intel 486DX2 CPUs operating cache and its Diamond Viper local-bus video subsystem. The system 


at 66 MHz. | | i consistently placed within the top 10 for every test in the Windows suite, LR i л 
In addition to impressive including memory moves, BitBlts, print previews, and charting. The ғ? —— 
performance, however, we also Dimension holds up to 64 MB of RAM and four additional drives. Dell's clear documentation contains numerous 
encountered some hardware diagrams that make system upgrading a breeze. A separate manual is dedicated to diagnostics and troubleshoot- 
difficulties. During POST Ing. The standard one-year warranty includes on-site service. 
(power-on self test), the Acer- 
Power 486V reported a prob- WINOOWS EASEOF — BUS/ "RAM (MB) WARRANTY 
lem with the SCSI host adapter, CPU — PRICE CASE SPEED ІЛЕ LOCAL BUS  STD/MAX HARD DRIVE © (MONTHS) VIDEO ADAPTER 
an Adaptec chip located on the вет | Dell Dimension XPS466V DX266 $3312 m 1.90 Good АМЕА 1664  320-MBIDE 12 Diamond Viper VLB 
motherboard. After a couple of RUNNER-UP Micron 466VL WinStation DX2/66 $2649 ш 1.90 Excellent ISAVESA 16/64  345MBIDE 12 Diamond Viper VLB 
calls to Acer, we traced the RUNNER-UP NCR System 3333 DX2/66 $4290 О 180 Excellent ISAVESA 16/64  340-MBIDE 36 Diamond Viper VLB 
problem to an incorrectly set RUNNER-UP Acer AcerPower 486V | DX266 $3344 m 180 Excellent ISAWESA 8/64  340-MB SCSI 12 Diamond Viper VLB 
jumper on the motherboard. RUNNER-UP CompuAdd C4660 Desktop DX2/66 $2694 m 190 Good ISAVESA 8/64 340-MBIDE 12 Diamond Viper VLB 
The Cornell Windows МТ RUNNER-UP HP Vectra 486 PC DX2/66 $3531 m 10 Excellent  ISA/Prop 8/64 24-MBIDE 36 53 860828 (integrated) 
Station had more serious trou- RUNNER-UP Gateway 2000 4DX2-66V — DX2/66 $2995 Е 19 Good ISAVESA 16/64 340-MBIDE 12 ATi Ultra XLR 
ble. When we attempted to boot RUNNER-UP Zeos 486DX2-66 DX2/66 $2742 m 190 Ға ISAVESA 8/64 MOMBIDE 12 Diamond Viper VLB 


from the MS-DOS 6.0 setup 
disk, error messages such as For fast speed and room to grow... 


"Configuration too large for | (| p——Ó EE 
manually installed DOS, data ag an 

on the hard drive became cor- 
rupt. The company pinpointed 
the problem to a defective 
motherboard and shipped us a 
replacement. No problems were 
encountered once we installed 

the new system board, and the 


system performed well enough WINDOWS EASEOF BUS/ RAM (MB) AVAILABLE AVAILABLE 
to become a runner-up in both CPU PRICE SPEED USE — LOCALBUS © STD MAX HARDDRIVE ВАЗ 34/5 SLOTS МЕО ADAPTER 


the Most Expandable and Low | ToucnésssoTVLB6S ООН $2799 170 Far — ISAVESA 864  MOMBSCSI 42 


| This tower' s expansion capabilities include support for six additional drives, up to 64 MB 
of RAM, and five additional 16-bit ISA boards. The system ranked second in this category 
for performance, and proved itself particularly proficient in the Lotus 1-2-3 for Windows 
application test, which stresses CPU and memory-architecture performance. Local-bus 
video and the SCS! hard drive contributed to the system's fast performance. (Only tower- 
case systems were considered for this category.) 


5 Orchid Celsius VLB 

Cost Windows categories. RUNNER-UP WicroSource Tempest 486 VLB-65 OX2/66 $2545 1.70 Fat ISAVESA 864 | 212MBIDE — 43 4 Diamond Viper VLB 
The MicroSource Tempest RUNNER-UP Cornell Windows NT Station DX2/66 $2395 1.60 Fat — ISAWESA 8128 3O0-MBIDE 44 5 Diamond Viper VLB 
486 VLB-66, a runner-up for RUNNER-UP Атах 486 VESA max Power Station DX2/66 $2699 1,80 Fat ISAVESA 8/128 210-MBIDE 14 5 Diamond Viper LB 
the Most Expandable category, RUNNER-UP Аста VESA Tower DX2/66 $2495 150 бой  ISAVESA 8/128 210-MBIDE 4/4 4 АТІМЕ Mach32 
showed some design flaws. RUNNER-UP Amer. Mutisystems Info Gold VLB 65 DX2/66 $2899 1.70 Fair — ISAVESA — 16/64  345MBIDE 04 5 Diamond Viper LB 


Even though its performance 
and features scores were sol- Budget-conscious? 
id, it scored low for ease of 

use, because all three of its | : r Е 
ISA slots were obstructed by LOW COST | LIP TREY Es жардан 
the fan-mounted CPU that lim- 
ited the slots to half-length 
cards. Its documentation was 
a conglomeration of a number 
of different manuals from the 
motherboard, video board, and 
drive controller manufactur- 
ers. Not surprisingly, we could 
not locate a technical-support 
telephone number anywhere 


This $2649 system tied with the fastest performers in our Windows low-level 

and application tests. It supports up to 64 MB of RAM and uses a local-bus im 

plementation of the Weitek Power 9000-based Diamond Viper video adapter. 

You can add an additional local-bus adapter along with five 16-bit ISA expansion 
` boards. On-site service is included in the system's standard one-year warranty. 


WINDOWS EASE OF  BUS/ RAM (MB) WARRANTY 
CPU PRICE CASE SPEEO USE LOCAL BUS — STD./MAX HARDDRIVE — (MONTHS) VIDEO ADAPTER 


BEST Micron 466VL WinStation DX2/66 $2649 в 1.90 Excellent ISA/VESA 1644 345-MBIDE 12 Diamond Viper VLB 
1.90 Good  ISAVESA 8/64 340-MB IDE 12 Diamond Viper VLB 


IG ba RITE. RUNNER-UP CompuAdd C4660 Desktop DX2/66 $2694 ш 
RUNNER-UP Zeos 4BGDX2-66 DX2/66 570 а 100 Far ISAVESA 864 340MBIDE 12 Diamond Viper VLB 

Ги RUNNER-UP MicroSouree Tempest 466.886 DX2/66 $2545 Ш 170 Fair — ISAWESA 864 — 213-MBIDE 24 Diamond Viper VLB 

RUNNER-UP Cornell Windows NT Station DX2/66 52295 Ш 160 Ға!  ISAVESA 8/128  340-MBIDE 24 Diamond Viper VLB 

полар E Tower RUNNER-UP Amar 46 VESA max Power Staton DX2/66 $2699 Ш 1.80 Far ISAVESA 8/128  210-MBIDE 12 Diamond Viper VLB 


D Minitower 
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THE BEST SYSTEMS FOR 


HIGH-PERFORMANCE WINDOWS 


or Windows users who require the utmost 
in performance, we ranked the fastest 
486s that support a 32-bit data bus. These 
EISA- and Micro Channel architecture 
systems possess several advantages over sys- 
tems built around the 16-bit ISA bus. Foremost 
is the 32-bit path that sends data between pe- 
ripherals and the CPU for greater throughput on 
I/O performance. Theoretically, the EISA bus 
supports data-transfer rates of up to 32 MBps, 
while the ISA architecture is limited to a maxi- 
mum of 16 MBps. Moreover, EISA and Micro 
Channel architecture systems support bus-mas- 
tering devices; this allows peripherals to achieve 
greater data throughput by taking control of the 
expansion bus and accessing memory and other 
peripherals independently of the system’s CPU. 
These architectures also are more functional and 
easier to use than the standard AT bus because 
adapter boards are software configurable so 
there’s no messing with DIP switches or jumpers 
when setting IRQs (interrupt requests) and I/O 
addresses. This drastically reduces time spent 
troubleshooting conflicts. EISA adapter slots 
also accept ISA boards. On the downside, EISA 
and Micro Channel architecture systems cost 
considerably more than their ISA counterparts. 
EISA/Micro Channel architecture systems av- 
eraged $1000 more than the ISA-based units that 
we received for this review. 

Although we ranked systems for best low-cost 
status in our other applications categories, we 
were unable to provide similar rankings here. We 
found a relatively small range in prices from the 
highest to the lowest costs ($5184 and $2529, re- 
spectively). Instead, choose one of the runners-up 
in either Best Overall or Most Expandable cate- 
gories that meets your budget requirements. 

System performance was our primary criteri- 
on for selecting the Best Overall system in this 
application. We tested 30 EISA and one Micro 
Channel architecture system using our Windows 
benchmarks. This suite of tests includes many 
popular business applications that provide real- 
world assessments of complete system perfor- 
mance. It also includes low-level tests that gauge 
how well the video subsystem handles Windows 
graphics calls. In addition, we also ran our ex- 
clusive PLATT (Page Level Availability Time 
Test) hard disk tests, which evaluate hard disk 
subsystem performance. The composite perfor- 
mance score was worth 60 percent of the total 
evaluation. Each system's features score ac- 
counted for 30 percent of our evaluation, and 
ease of use considerations made up the remain- 
ing 10 percent. 

Out of the 90 systems in this review, 31 met 


that your operating system supports your video 


HOW TO BUY A FAST 486 


Interested i in Pentium upgradability? 


Look for systems that can take full advantage of a 
EZ Pentium CPU by offering an upgrade socket or the 
ЖЕ ability to put a Pentium chip on an upgrade card, along 


Need multiple hard drives or a Huge drive? 
Purchase a SCSI drive. SCSI offers greater flexibility 


when installing drives, and SCSI drives typically 


outperform same-size IDE drives eR 132 High-Speed 


Hard Drives,” September BYTE). 


Need a system for multimedia? 

A number of vendors include CD-ROM drives as standard 
components with their systems. Look for SCSI-based dual-speed 
drives that are MPC-compliant, multisession, and compatible with 
the Kadak Photo CD. 


Want to give your eyes a break? | 
Purchase a system with a monitor and video adapter that support { 
vertical refresh rates of at least 72 Hz at resolutions of 1024 by 768 - 


pixels. Windows users should purchase at least a 15-inch 
noninterlaced monitor, which provides greater screen real estate than | 
14-inch displays (see BYTE's Lab Report on monitors next month). 


Want safeguards if the system fails? 

Make sure any components integrated on the motherboard (e.g., the 
hard drive controller or I/O ports) can be disabled if a system's on- 
board IDE controller does not relinquish its /O address and IRQ 
(interrupt request) line; otherwise, your ax solution would be to 


add: a SCSI controller and anew drive. . 


Do you need communications flexibility? : 
Look for a system that has a separate PS/2-style mouse port t 

j or at least two serial ports. This will allow yoü to attach a 
mouse, as well as a serial communications device such as a 


Do you run graphical applications? 
Local-bus video accelerators can dramatically 
speed up video operations in today's video- 
intensive environments such as Microsoft 
Windows, X Windows, or IBM OS/2. Make sure 


adapter directly or by manufacturer-supplied drivers. 
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PHILOS PORTABLES 
PopUptrackball™, 
Slotin™ power supply. 
Removable HDU. 

MPC business audio. 


For more 
information call 


Olivetti 
D?rect 


1-800-633-9909 


In Canada call: 
1-800-387-9660, Ext.220 


Today, keeping up with the 
market means grabbing every 
opportunity on the run. That’s why, 
whatever you do, wherever you do it, 
the ideal portable PC for your job is 
in the Olivetti Philos Portables. 


They talk like you: MPC business 
audio means it's easy to add vocal notes 
to documents, or send voice mail 
messages. And you can communicate 
with the other side of the world by fax. 
modem ornetwork using the PCMCIA 
type ПІ slot. 

They think like you: up to 32 Mb 
RAM and up to 240 Mb HDU that is 
removable for your security, all pro- 
pelled by the powerful 486SL or 386SL 
microchip. What's more, itcan think in 
vivid color. 

They’re smart like you: the PopUp- 
trackballTM provides a simple and 


Circle 195 on Inquiry Card (RESELLERS: 196). 


In Business. Everywhere. 


immediate interface with ready to run 
Windows 3.1. The pre-installed Lotus 
Organizer is always on time, and the 
User Manual is always on line. 

They move like you: less than 6.5 
Ibs. and 84" x 117 of stylish design you 
can take everywhere, for up to nine 
hours of hard work. Plus, it fits neatly 
into your briefcase together with its uni- 
que Slotin™ AC mains adapter. Back 
in the office, just hook into the optional 
Quick Desk ™ and in seconds you're 
in touch with your office peripherals. 

Even the most complex corporate 
Organizations are rediscovering the 
power of individuals. With the Philos 
Portables, you can give your company 
the best of individual productivity, 
from the economical Philos 11 to the 
super-productive Philos 44. Any- 
where you want it. 


Windows 3.1 is a registered trudermark of Microsoft Corp. Lotus Organizer is u registered 


trademark of the Lotus Development Corp. 


COLORADO TAPE BACKUP 


Colorado Tape Backup 
vs. floppy disk stackup. 


May We Suggest 
The Stack on the Right. 


You need to protect your data. With 
today's Баға disk capacities backing up on 


floppy could take 80, 100, even 200 or 
more diskettes and several hours. B 
Colorado Memory Systems bas a better way. 
Colorado Tape Backup.@ Your data is 
your most valuable asset. Independent 
studies sbow that recovering lost data can 
take as long as 42 days, costing as much as 
$98,000". And only 6% of businesses 
survive more than two years after major 
data loss. @ Colorado tape backup is 
the easiest and most reliable way to 
protect your data. With dozens of awards 
and more recommendations by users, 
resellers, and editors than all other backup 
systems combined, nothing else stacks up to 
Colorado. @ Explore Colorado Tape 
Backup Solutions today. Visit your 
dealer or call 1-800-451-0897, extension 
727 for details. Bi 


Capacities from 120 MB to 4 GB" 


* Source IDC ** Capaoty using Фил comoressón € 1994 Colorado Memory Systems, Har. AU nghts reserved. 
Colorado and jumbo are trademarks of Colorado Memory Systems Inc, АЙ cher trademarks are property of their respective companies. IMB-BYTOSJ 
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our specifications for the high- 
performance Windows. With 
superior I/O performance, it is 
not surprising that five out of 
the top seven performers on the 
PLATT disk subsystem test 
were EISA bus systems teamed 
with SCSI disk controllers. 
This proved to be a potent 
combination for hard disk per- 
formance. EISA and Micro 
Channel architecture systems 
outperformed ISA systems on 
many of the disk-intensive sub- 
tests, such as the Word for 
Windows file saves test where 
five of the top six fastest trans- 
actions were achieved by 
EISA-based systems. The top 
four performers on the PLATT 
test contained Seagate ST3390 
hard drives, either with a SCSI 
or IDE interface. These drives 
were winners in our Septem- 
ber Lab Report on hard drives. 

The $3532 AST Premmia 
4/66d won top honors in this 
category with outstanding all- 
around performance attribut- 
able primarily to its proprietary 
local-bus implementation of the 
ATI Mach32 video chip set and 
an efficient memory architec- 
ture. The Premmia outclassed 
all other systems by attaining 
the top scores on the five mem- 
ory move tests in BYTE's 
hardware benchmark. 

The $3149 X 1 466EVL Net- 
server placed a close second 
behind the Premmia with su- 
perior performance scores in 
all the Windows tests. Howev- 
er, the Premmia's outstanding 
feature set offset its perfor- 
mance enough to overcome the 
Netserver. The Netserver didn't 
possess a flash ROM upgrad- 
able BIOS; its 12-month war- 
ranty pales in comparison with 
the 36 months that AST pro- 
vides, and its FCC Class A rat- 
ing excludes it from home use. 

To qualify for Most Ex- 
pandable considerations, a 32- 
bit system had to have four or 
more available adapter slots, at 
least three available drive bays, 
a 200-W or greater power sup- 
ply, and the capacity for at least 
64 MB of system memory. The 
Netserver from X I Computer 

ш Desktop 
D Mini-tower 


Ш Tower 


BYTE 


BEST 


Need the best for 32-bit EISA? 


| — WINDOWS HIGH PERFORMANCE 


BEST OVERALL 


` AST Premmia 4/66d 


The AST Premmia 4/66d combines above-average performance with 
excellent features. The unit. contains a 256-KB secondary memory cache, 
=i а Western Digital IDE hard disk subsystem, and an integrated ATI Mach32 

‘a  localbus video adapter. System RAM сап expand to 128 MB, and four 
Ü 32-bit EISA expansion slots are available. Users can install three addition- 


al 3*/rinch drives. The system iš backed by a three-year warranty that includes on-site service. System documen- 


Ld 


tation is excellent with clear text, installation instructions, illustrations, and technical-support information. 


WINDOWS EASE OF ШУ RAM (MB) WARRANTY 
CPU PRICE CASE SPEED USE LOCAL BUS —  STD./MAX. HARD DRIVE (MONTHS) VIDEO ADAPTER 

BEST AST Premmla 4/66d DX2/66 $3532 т 1.80 Excellent EISA/Prop 8/128 340-MBIDE 36 Mach 32 (integrated) 
RUNNER-UP X | 466EVL Netserver DX2/66 $3149 æ 190 Good  EISA/VESA 16/128 345-MBSCSI 12 Diamond Viper VLB 
RUNNER-UP Comtrade EISA 66 DX2/66 $2995 æ 1.90 Fair EISAVESA 8/128 340-МВ SCSI 36 Diamond Viper VLB 
RUNNER-UP DECpc 46642 MTE DX2/66 $3398 O 150 Excellent EISAVESA 16/64 240-MBIDE 36 53 86C924 (integrated) 
RUNNER-UP Everex Step VL EISA DX2/66 $3133 æ 200 Fair EISA/VESA 8/256 240-MBIDE 24 Diamond Viper VLB 
RUNNER-UP Micron 466VL WinServer DX2/66 $3249 M 190 Poor EISAVESA 16/64 340-MBSCSI 12 Diamond Viper VLB 
RUNNER-UP Compaq Deskpro ESM Mode! 2441# DX2/66 $3861 æ 1.70 Excellent EISA/None 16/136 240-MB IDE 36 Compaq OVision 


Want a Lees же ae i сы tower? 


CPU PRICE 
BEST X I 466EVL Netserver | DX2/66 $3149 
RUNNER-UP DECpc 46642 MTE DX2/66 $3398 


RUNNER-UP Micron 466VL WinServer DX2/66 $3249 
RUNNER-UP Microtech MT/EVLB 488DX2-66DX2/66 $3699 
DX2/66 $2495 


RUNNER-UP IDS 466E2VP 


exceeded all these specifica- 
tions while producing Win- 
dows results that were 90 per- 
cent faster than the baseline 
Compaq Deskpro 4/331. 
Through our testing, we 
found that just comparing sys- 
tem specifications on paper can 
be deceiving. For example, the 
Comtrade Electronics EISA 66, 
another close runner-up for 
Best Overall, clearly met the 
adapter slot requirement with 
five available places. However, 
three of those slots were ob- 
structed by the power switch 
housing and hard drive assem- 
bly, limiting their usefulness to 
only half- or three-quarter- 
length cards. Moreover, the 


T EXPANDABLE | | X1466EVL Netservor : 


This 66-MHz 486DX2-based system tied for the highest Windows performance 
score for this category. Its large tower chassis accommodates eight additional. 
drives. Four of the bays offer front exposure, so you can easily add a CD-ROM and 
T] tape drive. The unit's EISA expansion bus offers three 16-bit and two. 32-bit avail- 
H 1 | able slots; a VL-Bus slot is also unoccupied. ‘System RAM expands to 128 MB, 
ГВ which is more than adequate for memoryintensive Windows. applications. {Only 

А tower case e systems were considered for this category.) 


WINDOWS EASE OF — BUS/ RAM (MB) AVAILABLE AVAILABLE 

SPEED USE LOCAL BUS — STD/MAX HARDORIVE ЗУ SLOTS — VIDEO ADAPTER 

190 Good  EISA/VESA 16/128 345-MBSCSI 3/5 6 Diamond Viper VLB 
1.50 Excellent EISAVESA 16/64 240-МВІПЕ 0/3 6 53 86924 (integrated) 
190 Poor ЕБАМЕЅА 16/64 340-MBSCSI 0/4 6 Diamond Viper VLB 
170 Раг EISAVESA 16/64 341-МВ І0Е 1/4 7 Wizard 9000VL 

180 Рат EISA/VESA 250-MB SCSI 0/3 5 


8/64 


two serial ports that are at- 
tached to an I/O adapter card 
blocked an additional slot. This 
slot could have been easily 
freed up by using the port holes 
on the back of the case. 

The Compaq Deskpro 66M 
reached the runner-up status 
for Best Overall thanks to its 
EISA-based QVision 1024/E 
video adapter, which is not lo- 
cal-bus based. Only one other 
ranked system in this round- 
up—the Hertz—did not incor- 
porate local bus, and that was 
in the Unix category where no 
video tests were performed. 
QVision's ability to excel 
against its local-bus competi- 
tion in a category that places 
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Diamond Viper VLB 


emphasis on video-intensive 
Windows tests is a credit to its 
design. The Compaq Deskpro 
66M achieved 70 percent faster 
Windows performance than its 
sibling, our baseline 33-MHz 
486DX Deskpro 4/331. 


-Rankings for for This Application Considered: 


EN WINDOWS PERFORMANCE 60% 


FEATURES 20% 


183 


486 SYSTEMS 


= 
4 
0 
б. 
Ш 
E 
ü 
4 
=! 


е tested each system under 
Windows 3.1, DOS 6.0, and 
SCO Unix 3.2.4. DOS and 
Windows performance rat- 
ings combined BYTE's low-level tests 
and NSTL’s application tests. 

The BYTE DOS low-level tests eval- 
uate system performance by isolating 
CPU, FPU, memory, video, and hard 
disk subsystems. BYTE's Windows low- 
level tests exercise the Windows GDI 
(Graphical Device Interface) to deter- 
mine how well a system executes basic 
Windows graphics tasks (e.g., drawing a 


line or executing 
FEATURES BitBlts). 


; The NSTL ap- 

We considered the following plication tests use 

features most important for popular business 

high-end 486 systems: applications for a 

© 32 MB or more of system real-world repre- 

memory capacity. sentation of sys- 

• Flash ROM upgradable BIOS tem performance. 

Piae т шщ [hc DOS perfor- 

drive bays after system mance suite in- 

| configuration a cludes WordPer- 

fect 5.1, Lotus 

* Hard drive capacity and 1-2-3 release 2.4, 

performance FoxPro 2.0, and 

e A display resolution of 280by Autodesk Ani- 

1024 pixels mator Pro 1.0. 

* Security features such as a The Windows 

power-or password or performance 

keyboard lock suite consists of 

• Free lifetime technical support Microsoft Excel 

.0a, Microsoft 

* None year parts-and-labor Word 2.0b, and 

SEPA: NORMA Lotus 1-2-3 for 

е Bundled software that includes Windows 1.1. 
DOS and Windows 


All applications 
execute macros 
that exercise common areas of each ap- 
plication. For instance, the Word for Win- 
dows test includes many subtests that 
measure a variety of activities, including 
file I/O, search and replace functions, 
changing fonts, scrolling by page and 
line, checking the spelling, print preview, 
and pnnt to a file. 

All Windows tests were executed in 
1024- by 768-pixel resolution with 256 
colors. The DOS tests were run in the 
standard VGA resolution (640 by 480 
pixels at 16 colors). The BYTE Win- 
dows low-levels ran in both modes. 

Finally, we performed our PLATT 
hard disk tests—custom benchmarks to 
measure hard disk response times (see 
“32 High-Speed Hard Drives,” Sep- 


tember BYTE). 

For comparison, we scaled all test 
scores against a Compaq Deskpro 
4/331, a 33-MHz 486DX system, 
whose performance equals 1.0 in our 
index. Thus, a system with a perfor- 
mance index of 1.5 executed our 
tests 50 percent faster than the base- 
line Deskpro 4/331. We produced a 
DOS and Windows performance index 
number for each system. Higher num- 
bers indicate faster performance. 

Each system was also tested under 
SCO Unix 3.2.4. The test suite consist- 
ed of the BYTE Lab’s low-level Unix 
tests and SPECmark89. The Unix tests 
cover a spectrum of typical scientific 
and engineering tasks. Thus, the Unix 
tests evaluate each system as a work- 
station, not as a file server or database 
processor. Unix results are based on a 
DEC VAX 11/780 equaling 1.0. 


EASE OF USE 


We worked with each system to gauge 
how easy it is to configure and use. We 
assessed how easy it was to open up the 
system and install an adapter. We took 
off points for slots that were obstruct- 
ed— often by a fan or a heat sink mount- 
ed on the CPU. 

We also looked at several aspects of 
the documentation including did one in- 
tegrated manual come with the system or 
was it a collection of manuals for each of 
the system parts? Could you find what 
you needed to know? Systems that re- 
ceived an "excellent" rating missed no 
more than two of these questions, while 
"poor" systems did well in only three 
of these areas. 

Although keyboard feel is important, 
keyboard evaluation is subjective and 
thus was not part of our scoring. We 
also did not evaluate monitors for this re- 
port (see next month's Lab Report for 
the best color monitors from 15 to 21 
inches). But the systems prices listed 
here are for as-tested configurations in- 
cluding a 14- or 15-inch, 1024- by 768- 
pixel (noninterlaced) monitor. Prices 
also include a keyboard and a mouse. 


CONFIGURATION AND 
CATEGORIES 

Our testing was open to all 486-class 
systems with a 40-MHz or greater in- 


1684 BYTE/NSTL LAB REPORT DECEMBER 1993 


Testing Team (clockwise from front); Alan Joch, Siva Kumar, André Whittle, 
Richard Fox, and Stephen Platt 


ternal clock speed. We accepted ISA, 
EISA, and Micro Channel architecture 
buses. We requested that all systems 
have at least 8 MB of memory but no 
more than 16 MB. We also specified 
that hard drives range from 200 MB to 
350 MB. We required that the system 
contain no more than 1 MB of hard drive 
controller cache. Finally, we asked for 
each system's best video hardware that 
had at least 1 MB of video memory and 
support for 1024- by 768-pixel resolu- 
tion at 256 colors. 

Systems considered for Most Ex- 
pandable honors had to provide at least 
four available slots for expansion cards 
and a minimum of three available drive 
bays. We also required that these sys- 
tems support 64 MB or more of system 
memory and have at least a 200-W pow- 
er supply. Best low-cost systems were 
the best performing 486s priced at $2700 
or less. 


OUR TEST TEAM 


Michael Р. Connors, Contributing Editor of PC 
Digest (an NSTL publication), writes and researches 
reviews of systems and other hardware. 


Richard Fox, Senior Test Engineer/NSTL, has 
spent the last two years testing high-end PCs, 
software, and operating systems for NSTL. 


Alan loch, Senior Editor/BYTE, coordinates 
combined testing between the BYTE Lab and NSTL. 


Siva Kumar, Technical Analyst/NSTL, specializes 
in hardware and network operating-systems testing. 


Anthony Lennon, Technical Editor/NSTL., 
evaluates systems, notebooks, and peripherals. 


Stephen Platt, Manager of Unix 
Development/NSTL, directs testing of Unix 
hardware and software, Windows NT, and network 
operating systems. 


André Whittle, Consultan/NSTL, has participated 
in large-scale hardware evaluations for the 
Canadian government. 


The Lab Report is an ongoing collaborative praject 
berween BYTE Magazine and National Software Testing 
Laboratories (NSTL). BYTE Magazine and NSTL are both 
operating units of McGraw-Hill, Inc. 


OU HAVE A CD 
2 MIND. 


ale CD-ROM 


CD- Digital Audio 
CD-XA (multi-session) 
CD-I 

Photo-CD 
Karaoke- CD 
Video-CD 


E HAVE TH 
OFTWARE! 


CeQuadrat is a producer of desktop CD publishing 
software for various platforms (Windows, Windows NT, 
Macintosh and Sun). 

The first commercially available and best-selling 
Windows CD-Writer software is made by us. 

We can help you to make your own CD. 

Give us a call or write to us and ask for WinOnCD, 
CeQ — rat MacOnCD and SunOnCD. 


CeQuadrat GmbH, DennewartstraBe 27, D-52068 Aachen, Tel +49 241 9631 100, Fax +49 241 9631 101 
Macintosh is a registered trademark of Apple Computer, Inc./ Windows is a trademark of Microsoft Corporation 


Photo-CD is a trademark of Kodak, Inc./All other products are trademarks of their respective holders. 
Copyright 1993 CeQuadrat GmbH, Germany. All rights reserved. 


Circle 284 on Inquiry Card. 


A. 


ҮЙЕ?” а 


Leading tbe шау in display technologies, CTX [you | 
provides you with the total monitor solutions. 


Climb aboard. 


ш |м = | 


Н: 30-38 KHz | H: 30-50 KHz H: 30-60 Кс: | H: 30-60 Kitz Н: 30-65 KHz 
Y: 50-90 He -| V; 50-90 Ha V: 50-90 Hz ү: 50-90 № V: 50-90 № Y: 50-90 Hz 


Max. Resolotion | 1024x768/87Hz | 1024x768/60Hz | 1024x768/72Hz | 1024x768/72Hz | 1024x768/72Hz | V280x1024/60Hz 


Fi Fe Gel EE ee ee NL. 
800 кізе —|- — [€ lle [i [hs 
we low Redon [Иш [ий [ыш [йй mt [fe БЕНЕН 
Certified Competitve 1-800-888-2012 
Quality Pricing BBS (909) 594-8973 р a monitor? See your CTX dealer today. 
> CTX INTERNATIONAL CTX SOUTH CTX EAST CTX MIDWEST CTX OEM 
20530 Earlgate Street 6090-F Northbelt Pkwy 146 Division Place 500 Park Blvd., Ste. 425 1225 E. Crosby Rd., A21 
س‎ й | Walnut, CA 91789 Norcross, GÀ 30071 Hackensack, NJ 07601 —— tasca, IL 60143 Carrollton. TX 75006 
Monitor Specialists 909/595-6146 404/729-8909 201/646-0707 708/285-0202 214/416-9610 
Fax 909/595-6293 Fax 404/729-8805 Fax 201/646-1998 Fax 708/285-0212 Fax 214/245-7447 


© Copyright 1993. CTX Intemational, inc. All rights reserved, All brand or product names are trade marks or registered trademarks of their respective owners. 


Circle 89 on Inquiry Card (RESELLERS: 90). 


Poa el 


T1 


DOS GENERAL PURPOSE 


Want the best DOS performer? 


Penne in our DOS low- 


level and application tests was 
the key consideration for select- BEST OVERALL Gateway 2000 4DX2-66V —— ; 


ing the winners and runners-up 
in this category. From the low- «it This 66-MHz 9508 based System posted thg highest performance 
. Score of any system ranked in our DOS evaluations. It blazed through 

level tests, we looked for a bal- AT ram our DOS performance tests twice as fast as the baseline 33-MHz 486DX 
ance of fast CPU, memory, hard Са system. The Gateway system’s speed is attributable to the system’s 
drive, and video subsystems per- ATI Ultra XLR local-bus video adapter and its 256 KB of secondary 
formance. memory cache, which makes the system well suited for memory-intensive tasks, such 

Within the DOS applica dans as the Lotus 1-23 component of our application tests. Gateway's clear documentation is detailed. A chassis 

, lock protects internal components and boot/keyboard password options help prevent unauthorized access. Sys- 
suite, we placed the greatest em- tem RAM expands to 64 MB, and the unit's sturdy tower chassis supports five additional mass-storage devices. 
phasis on the WordPerfect 5.1 


and Lotus 1-2-3 release 2.4 test DOS  FASEOF BUS/ RAM (М8) RAM CACHE WARRANTY 

results. These tests helped us pro- CPU PRICE CASE SPEED USE LOCAL BUS — STD/MAX (КВ) HARD DRIVE (MONTHS) 
duce a composite DOS perfor- BEST Gateway 20004DX2-66V 0ОХ2/66 $2995 M 200 Good ISAVESA 16/64 256/256  340-MBIDE 12 
mance score that was worth 60 RUNNER-UP HP Vectra 486 PC DX2/66 $3531 ш 1,60 Excellent — ISA/Prop 8/64 256/256 240-MB IDE 36 
— PC RUNNER-UP Dell OptiPlex 466/МХУ DX2/66 $3593 ш 180 Excellent ISA/VESA 16/64 128/128 320-MB IDE 12 
P І RUNNER-UP DECpc 46602 LPX DX2/66 $3168 ш 170 Good ISANESA 16/64 256/256 240-MB IDE 36 
Next, we factored in features RUNNER-UP IBM ValuePoint 6384-W71 DX2/66 $2919 ш 150 Excellent ISAVESA 8/64 128/256 325-MBIDE 12 
scores, Which represented 30 per- RUNNER-UP Touché SS50T VLB 66 DX2/66 52799 Ш 160 Fair ISAVESA 8/64 256/056  340-MBSCSI 24 


cent and ease-of-use rankings. For DOS with growth potential... 
which made up 10 percent of our 


evaluation, For this category, we Touché 5550T VLB 66 
only considered ISA-bus sys- 

tems. We excluded EISA- and 
Micro Channel-bus architectures 
that are designed for higher I/O 
performance at a much higher 
cost. With the widespread use of 
local bus, ISA systems have been 
able to narrow the I/O perfor- 
mance gap with EISA architec- 


ture models. —É—————ÁÓ————————————————— 
Nine out of the top 13 DOS 05 EASEOF BUS/ RAM (MB) AVAILABLE BAYS AVAILABLE 


This system tied for the fastest DOS performance among the machines that qualified for 
most-expandable considerations. The efficiency of the system's memory architecture, 
which includes a 256-KB secondary memory cache, is evident in the fast performance 
logged for the Lotus 1-2-3 benchmarks. The tower chassis supports six additional drives. 
Both 1.2- and 1.44-MB floppy drives are Included, and you can easily add a CD-ROM and 
a tape drive. Five 16-blt ISA expansion slots are available and up to 64 MB of RAM is 
supported for demanding applications. An AMI SCS! and an Orchid video adapter occupy 
the 66-MHz 4B6DX2-based system's two VL-Bus slots. (Only tower-case systems were 
considered for this category.) 


= 


syste used loculus (BA, іне CPU PRICE — SPEED ШЕ LOCALBUS ТОМАХ. HARDDRIVE 345 SLOTS 
remaining were local-bus EISA 87 19006507186 DX2/66 $2799 1.60 Fair  ISAVESA 8/64 340-MBSCSI 4/2 5 
ج‎ RUNNER-UP Аста VESA Tower DX2/66 $2495 1.60 Good ISAVESA 8/28 210-MBIDE 44 4 
systems. When weighting tests suy yp yinetron WLAN Tower 4D86TE — DX2/66 53985 1.60 Poor ІБАМЕБА 16056 340MBSCSI 20 4 
for specific DOS applications, RUNNER-UP Comell Windows NT Station ОХ2/66 52395 1.30 Fair  ISAVESA 8/28 340-MBIDE 4/4 5 
including CAD, we saw no sig- RUNNER-UP MicroSource Tempest 486 VLB-66DX2/66 52545 1.30 Fair — ISAVESA 864 —  213-MBIDE 4/3 4 


nificant differences from the gen- 
eral-purpose rankings. 


When cost counts... 


IBC VESA AD System 


This $2369 tower system.includes a Cardex W32 local-bus video adapter and a 256-KB 
secondary memory cache. System RAM expands to 32 MB (other, more expensive systems 
we tested could hold 64 MB or more). You can add one additional VL-Bus and four 16-bit ISA 
expansion boards, along with three mass-storage devices. A one-year warranty is standard; 
onsite service and extended warranties are available. 


Rankings for This Application Considered: 


DOS PERFORMANCE 60% 


FEATURES 30% 

улы. DOS — EASEOF BUS RAM (MB) RAM CACHE WARRANTY 
pM | CPU — PRICE CASE SPEED USE LOCALBUS — STO.MAX (KB) HARD DRIVE — (MONTHS) 

BEST IBC VESA AD System DX2/66 $2369 M 180 Fair ISAVESA 8/32 256/256 240-МБІПЕ 12 

RUNNER-UP Dyna Micro VLG Business SystemDX2/66 $2195 m 170 Fair ISANESA 8/32 256/258 — 345-MB IDE 12 

RUNNER-UP Micron 466VL WinStation DX2/66 $2649 ma 140 Excellent ISAVESA 16/64 256/256 345-MB IDE 12 

KEY RUNNER-UP CompuAdd C4660 Desktop — DX2/66 $2694 ш 150 Good ISA/VESA 8/64 256/2556  340-MBIDE 12 

w Desktop B Tower RUNNER-UP Aero T466VSB DX2/66 $2150 M 1.60 Fair ISAVESA 8/32 256/256 340-МВ І0Е 12 

П Mini-tower RUNNER-UP Mega Eco 486DX2/66 DX2/66 $2289 m 


160 Ға! ISA/Prop 8/32 128/256 254-МВІПЕ 12 
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Pentium Performance 


o see how much more power 
Pentiums offer over 486-class 
systems, we tested seven Pen- 
tium-based computers: the IBM 
ValuePoint P60/D, the Acer Computer 
AcerAltos 7000, ALR's Evolution V 
Pentium, the Tangent Pentium 60VL, 
AMS's InfoGold P60NT, and the Unisys 
PW? Advantage Plus. We divided our 
testing into tasks that challenged the 
processor directly and tasks that tested 
the hard disk and video subsystems. 


PROCESSOR TESTS 


To compare Pentium and 486 proces- 
sor performance, we ran our standard 
DOS and Windows applications bench- 
marks. We also ran the SPECmark89 
Unix benchmarks using code written for 
486 processors and code that was opti- 
mized for Pentium computers. 

The DOS/Windows applications show 
performance levels for standard business 
software. The SPEC tests show how Pen- 
tium-tuned applications may run. 

[Editor's note: Rather than choosing 
a single 486 baseline machine for com- 
parison, we used the best score attained 
for each test by any of the 486s in this 
report. Pentium results are averages of 
all the Pentium systems we tested.] 

All the tested Pentium systems con- 
tained 16 MB of RAM except where 
noted. The Tangent and Unisys systems 
contained 340-MB hard drives; the 
others came with 520- to 540-MB drives. 
Prices include 14- or 15-inch monitors. 
The Tangent video system supports 
1600- by 1200-pixel resolution. 

Our application-test results in the 
Windows Tests bar graph indicate a 30 
percent to 120 percent performance im- 
provement with Pentium systems when 
compared to a fast 486. The tests called 
out in this graph are those that make sig- 
nificant use of the processor, primarily 
by executing mathematical functions. 


PENTIUM PERFORMANCE 


Acer AMS ALR 
AcerAltos infoGold 

7000 PGONT 
SPECmark89 40.1 43.9 46.4 
DOS 14 1.6 2.2 
Windows 2.5 2.5 2.4 
Price $5550' $5499 $4881 


Evolution V 
Pentium 


Users who will best benefit 
from Pentium performance 
will be those using large 
spreadsheets, CAD, and other 
financial and scientific/engi- 
neering applications. 

The Unix results in the 
Unix Tests bar graph show 
that Unix users can expect 
similar performance im- 
provements. When compar- 
ing Pentium and 486 systems 
running 486 code, integer op- 
erations are 24 percent faster 
on the Pentium than on the 
486, due to the multiple 
caches and the second integer 
ALU. However, floating- 
point-intensive tasks show a 
much greater level of im- 
provement: They’re almost 60 
percent faster on Pentiums 
than on the fastest 486s. The 
wider 64-bit bus enables the 
Pentium processor to fetch 
and store doubie-precision 
numbers in a single access; 
multiple caches improve in- 
ternal cache performance; and 
the FPU is vastly improved. 

The Unix Tests bar grap 
also shows Pentium performance after 
we recompiled SPECmark89 using 
Liant’s LPI FORTRAN compiler and 
The Santa Cruz Operation’s Advanced 
Technology Optimizing C compiler. 
Both are Pentium-aware compilers. 

Integer performance on a Pentium us- 
ing Pentium-specific code is 44 percent 
faster than when running generic code 
on the same hardware. The average Pen- 
tium system using Pentium-specific code 
is 79 percent faster than a 486 running 
generic code. Floating-point perfor- 
mance shows an even greater improve- 
ment: 81 percent faster by using re- 
compiled code, and 190 percent faster 
than the 486 running the older programs. 


IBM i Unisys 
ValuePoint PW? 
P60/D 


Advantage Plus 


44.5 48.8 
2,2 * 1.9 
2.5 ; 2.1 


$5479 $8801? 


' Estimated street price > Includes 40 MB af RAM N/A = not available. 
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Pentium, optimized code 


Pentium, 4B6 code 


Windows Tests 


Excel 
(financial) 


Excel 


. (statistics and math) 


1-2-3 for Windows 


Excel results are processor-intensive subsets of the overall test. Higher values show faster speed. 


0 50 100 150 200 250 300 350 
(transactions per minute) 


Unix Tests 


SPEC integer tests 


SPEC FPU tests 


SPEC overall 


10 20 30 40 50 60 
SPECmarks 


h Integer and FPU results are subsets of the SPECmark89 suite. Higher values show faster speed. 


DISK AND VIDEO 


Our disk-intensive tests showed a mixed 
bag: Sometimes Pentiums are faster, 
sometimes 486s are faster. The 486s that 
outperformed Pentiums in these tests all 
ran caching hard drive controllers. 

In benchmarks that emphasized low- 
level operations such as the pixel and 
BitBlt tests, the system with the fastest 
video card won. Pentium-based systems 
had a decided advantage in tests of dis- 
play and processor performance, such 
as the Polygon tests. 

The bottom line: If your tasks are 
data-intensive (large database searches) 
or display-intensive (text and word pro- 
cessing), a Pentium system is 
probably not your best bet. In- 
stead, get a 486 with the best 
graphics cards and disk subsys- 
tems you can buy. If your life is 
spent crunching numbers, per- 
haps in CAD problems, com- 
puter graphics, or engineering 
simulations, Pentium may be 
just the thing you need. 

—Stephen Platt 
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єз 
A built-in spreadsheet that’s compatible The familiar windows- 
with Lotus? 1-2-3? includes sophisticated type graphical interface 
financial and statistical functions, 3-D makes the Series 3a 
graphs and print preview. incredibly easy to use. 


The RS232 Serial Interface and PSION link Password protection New! VOICE RECORDING 
Software let you seamlessly exchange data and data encryption with a Digital Audio System — built-in 
and files with your Mac? or PC — and for total security microphone and speaker let you record information 
support modems, plus a full range of wherever you go. fer replay later, or record your own wake-up 


printers including PostScript? 


N 


calls and reminders! 


More powerl SERIES 
Up to 512K built-in RAM жы | 
and 1Meg ROM. Built-in word 
Unlimited memory processor, compatible 
expansion with two Solid with Microsoft* 
State Disk memory card — Word, includes full 
drives, Cards are available Print Page Preview to 
in Flash or RAM formats view the layout of 
from 128K to 2Meg. your entire document. 
System Data Чон! Agesta Time Warid Cale Shel 
Fast, flexible database (E IF €: E World times and 


for any data storage —.. a calculator that 


need with DTMF | Ө вввввоввевев == _ remembers 
auto-dialing. - 8 wW 28 С © 2 Ба аты zm ca your previous 
49 0 ws © calculations. Plus 


nCkKVKnGkKVNNGCGkKVRKACKYKECGKVKNNCGkKVYXNuCGKVYXK а 


Large screen with a built-in 
CGA-level resolution —— programming 
2с алпа full letter-size page language for the 
dB width, plus 12 font/size enthusiast. 
e combinations and 
zoom function in 
all applications. 
The most advanced Agenda and Remarkably, the Additional plug-in software 
Time Management System that PSION Series 3a runs applications available, including 
compare with the biggest and for months of normal financial, banking, spell checker. 
best desktop software. use on two standard dictionaries, games and more. 


AA batteries. 


THE NEW PSION SERIES 3a 
WITH DIGITAL VOICE TECHNOLOGY. 
AN IDEA SO FRESH IT TALKS BACK TO YOU. 


eCkKPORaCKHKaCKPKeaCKOKXaCKPKaCkKHRaoCKHeKRaCKHRaeCkKHKXaCkHXa 


ki 


Ор Now, PSION adds voice recording and playback to its already advanced computer 
| functionality in the new PSION Scries За. So you can pocket the power of 
a 16-bit, multi-tasking operating system, a full palette of built-in, integrated 


| applications and digital audio, too. And you can take it all with you at a price 


worth talking about — units start as low as $399. Call 
1-800-54-PSION for the dealer location nearest you. 
PSION, THE INNOVATION LEADERS IN PALMTOP COMPUTERS. 


©1993, PSION, Inc. All rights reserved. PSION and the PSION logo are registered trademarks of PSION, PLC. We acknowledge registered trademarks as property of their owners, 
аАс› ee Pee ш эса иси осам сэн ee Ba ee eae et усә magic ee ee Pe CB SEC Oe 


NOW AVAILABLE AT: Best Buy * Burdines е Century 21 * City Cellular • Comp USA • Fry's Electronics е Good Guys е Harvard Coop 
Harvey Electronics е Impulse Stores • J&R Computer World е LA Tronics • Laptop Superstore • Lechmere • Sears Brand Central (select locations) 
Shutterbug • Silo • Tams * The Sharper Image • The Wiz * Tops and many independents. 
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ccording to the ЕРА (Environ- 
mental Protection Agency), 
computers account for 5 percent 
of all commercial electric con- 
sumption today. The agency says that 
figure could reach 10 percent by the year 
2000. To combat this rising consump- 
tion, the EPA has developed its Energy 
Star Computer Program, which calls for 
vendors to voluntarily design systems 
that reduce power consumption. 

The EPA's power-consumption spec- 
ification for computers and monitors is 
simple: The product must be capable of 
entering a low-power state of 30 W or 
less when inactive. Starting last Octo- 
ber, U.S. government agencies, under 
executive order, could only purchase 
products that met the Ener- 
gy Star standard. | 

We tested power con- || 
sumption for two systems |. 
that meet the Energy Star | 
guidelines, the $2746 AST | 
Bravo LP 4/66d Desktop 
and the $2299 486DX2-66 
EcoSystem from Insight. 
For complete power sav- 
ings, systems need to Бе Ў 
matched with an Energy Star ` 
monitor, since monitors rep- 
resent the greatest power 
draw in a computer system. 

Although Energy Star defines power 
consumption guidelines, there isn't a 
common method for implementing 
them. Vendors have devised their own 
power-saving techniques, so not all En- 
ergy Star monitors are designed to work 


POWER CONSUMPTION UNDER WINDOWS 


Insight EcoSystem: $95-per-year savings. 


with all Energy Star com- 
puters. A 
For example, AST sells | 
one of its low-emission mon- 
itors with the Bravo. The 
system communicates with | - 
the monitor through one of i 
the pins in the video ca- 
ble. The system's CMOS | 
setup has settings for 7 ү ~ 
shutting down the hard iriiri 


disk and the system after Bees a 


a user-definable period of 


time. When the system AST Bravo LP4/66d: $36-per-year savings. 


shuts down, it sends the 

appropriate signal to the monitor to do 
the same. As the following table shows, 
both the AST monitor and system 
achieve the Energy Star re- 
quired 30 W or less when in 
its low-power mode. 

To standardize the com- 
munications between the 
computer and monitor, the 
VESA (Video Electronics 
Standards Association) 
devised the DPMS (Dis- 
play Power Manage- 

ment Signaling) Pro- 
posal. This technique, 
employed by the In- 
sight EcoSystem, defines 
four different power management states 
and а clear methodology for the display 
controller to send signals to the display. 
The computer's video controller talks 
to the monitor by varying the horizontal 
and vertical synchronization signals. 

We tested the Insight EcoSystem with 


Energy Star Systems 


a DPMS-compliant IBM 
9521-21P monitor. Once the 
proper settings were config- 
ured in the EcoSystem’s 
CMOS, all we had to do was 
press a simple hot key to 
_. shut down the system and 
the monitor. The system 
awakens at the touch of 
a key, but the monitor 
must be physically 
turned off and on again. 
When the monitor was 
in the low-power state 
(one step above the shutdown 
mode) it consumed 25 W of power and 
woke up instantly at the touch of a key. 
Other monitors such as FlexScan 
models from Nanao offer a third com- 
munication process. The monitor enters 
into its low-power mode when it senses 
a blank screen such as those typically 
activated by a screen saver. After a user- 
definable period in its low-power mode, 
the monitor will then enter its shutdown 
or lowest-power consumption mode. 
When buying Energy Star compo- 
nents (e.g., a system and a monitor), 
make sure that the communications tech- 
nique used to initiate power-saving 
modes in one component is compatible 
with that used in the other. Focus your 
decision on the monitor's energy levels, 
since this component offers the great- 
est potential for power savings. Sur- 
prisingly, you won't pay a premium 
price for energy-efficiency. Both of these 
Energy Star systems were below the 
average price in this Lab Report. 


Тһе AST Bravo and Insight EcoSystem meet the EPA's specification for a 30-W or less power draw in conservation mode. Тһе 
Compaq Deskpro represents power consumption of computers not designed for power savings. 


CONSUMPTION 


Full power 
(watts) 


486 systems 


Computer Monitor Total дау (total) 


AST Bravo LP 4/66d with 
AST SVGA-LR monitor 


Insight 486DX2-66 EcoSystem with 
IBM 9521 21P monitor 32 


Comaq Deskpro 66m with 
NEC MultiSync 5FGe monitor 68 


N/A = not applicable. 


Power conservation mode 
(watts) 

Wati-hours/ 

Computer Monitor Total 


COSTS 


Full power 
(watts) 


Perday Per year  Perday Per year 


(total) (tota) (ой) (total) 


$0.25 


Note: Full-power and conservation-mode numbers are based on BYTE/NSTL test results. The foliowing assumptions are made on usage and cost estimates: $0.15 per kilowatt- 
hour, systems and monitors are left running 24 hours a day, 365 days a year, and systems and monitors with conservation modes ara in that state for 16 hours a day and are 


configured for maximum conservation. 
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Power conservation mode 
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Cirela 117 on Inquiry Card (RESELLERS, 110). 


486 SYSTEMS 
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THE BEST SYSTEMS FOR 


UNIX APPLICATIONS 


omputationally intensive Unix tasks require all the 
data-processing power a CPU can muster. To find the 
best 486 systems for Unix, we combined the SPEC- 
mark89 and BYTE Unix benchmarks for insights into 
processing abilities. To gauge hard-disk subsystem perfor- 
mance, we used the PLATT disk drive tests developed for 
the September Lab Report on hard drives (see “32 High- 
Speed Hard Drives," September BYTE). 

The SPEC tests consist of scientific and mathematical tasks 
such as the manipulation of large matrices and a simulation of 
a nuclear reactor. As such, these tasks are CPU-intensive and 
fast performance depends on efficient cache and memory ar- 
chitectures. The overall SPECmark rating is made up of two 
scores that divide the test suite into integer and floating-point 
tasks. The BYTE Unix benchmarks provide additional in- 
sight into the file- and pipe-based operations of subsystems. 
We developed an aggregate score based on an equal weight- 
ing of all these tests; this score represented 60 percent of our 
overall evaluation. 

Our features rating counted for 30 percent of our evaluation. 
For Unix, systems scored high if they supported large amounts 
of memory (a minimum of 32 MB, with 64 MB or more be- 
ing preferable). All but two of the systems ranked in this sec- 
tion supported at least 64 MB of RAM on the motherboard, 
The exceptions, which only supported 32 MB of memory, 
were both Low Cost runners-up: the Dyna Micro VL6 Busi- 
ness System and the Eco 486DX2/66 from Mega Computer 
Systems. The Hertz 486/d66x2Ei, a Most Expandable run- 
ner-up, can address the highest amount of memory—up to а 
whopping 384 MB. 

Secondary processor cache is also essential for fast Unix 
performance due to its multitasking and heavy computation- 
al activities. All but three of our Unix-ranked systems ac- 
commodated a maximum of 256 KB of processor cache. Two 
systems supported only 128 KB of RAM cache, while the 
$3532 AST Premmia was a notable exception for its ability to 
hold up to 512 KB. 

Our features scoring also considered the amount of avail- 
able drive bays for additional CD-ROM, tape, and hard drives. 
Ease of use made up the remaining 10 percent of our evalua- 
tion. We rated how easy it was to open up the system and in- 
stall adapter cards. We examined each system for obstructed 
slots and labels on the I/O ports. We also ranked each system's 
documentation for comprehensiveness and organization. 

Unlike the other categories, all the systems in our test sam- 
ple—no matter what bus architecture—were eligible for Unix 
ranking. 

The $3398 DECpc 466d2 MTE from DEC took the top 
honors as the Best Overall Unix system thanks to a SPEC- 
mark89 of 17.80 and a score of “excellent” for ease of use. The 
$3133 Everex Step VL and the $2369 IBC VESA AD System 
also achieved a SPECmark of 17.80; however, both systems 
logged low features and ease-of-use ratings. They posted 
scores that placed them within the top 20 systems, which was 
enough to qualify the IBC as a Low Cost runner-up, but not 
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= KEY SYSTEMS TERMS 


Bus mastering 

A bus-mastering adapter can take control of the expansion bus and 
-access memory and other peripherals independently of the system's 
CPU. Greater data throughput can be achieved when the CPU is 
bypassed. This support can be found in EISA and Micro Channel 
architecture systems. 


DMA 

Direct memory access. Specialized circuitry in a system that allows 
devices to move information from one’ area of system memory to 
enother without using the CPU. Like bus mastering, data can be 
moved faster through DMA than when the CPU performs the transfer. 


Four-way set associative cache 

One type of architecture for the processor cache or RAM cache. This 
configuration provides greater performance potential than the creci 
mapped or two-way set associative RAM caches. 


Interleaved memory | 
One type of system memory architecture that speeds up sequential 
memory accesses by dividing the RAM into two or more separate 
banks. Each bank holds altemating words of data. This structure 
allows the bank that is not currently being read to be updated. The 
best memory design 15 both paged and interleaved. 


IRQ 
Interrupt request. Designated lines that are used by the hardware to 
notify the CPU that it requires CPU processing time. 


Paged memory 

A design of system memory that speeds up memory accesses by 
dividing the RAM into two or more banks of data. Each bank holds 
alternating blocks or pages of memory. The best memory design is 
both paged and interleaved. 


PCI 

Peripheral Component Interconnect. A loca-bus standard devised by 
Intel that allows the addition of up to 10 local-bus devices and 
supports concurrent CPU and bus-master operation. PCI also supports 
the 64-bit Pentium processor. PCI will grow in popularity as more 
vendors incorporate the PCI bus with their Pentium systems. See 
VL-Bus. 


Superscalar 

A technique that allows the CPU to execute more than one instruction 
simultaneously. Programs that are optimized for this design can 
produce significantly faster performance. 


UART 

The universa! asynchronous receiver/transmitter that transmits and 
receives all the data during serial communications. The older UART 
designs like the 8250 and 16450 can encounter problems with high- 
speed communications and operations in a multitasking environment. 
The 16550 design alleviates these problems by the incorporation of a 
16-byte FIFO (first-in/first-out) buffer. 


VL-Bus 

A local-bus standard developed by the VESA (Video Electronics 
Standards Association) that allows devices to connect directly to the 
processor bus and operate at its clock speed. The VL-Bus can support | 
up to three localbus devices and is a simple extension of the 

standard ISA or EISA bus. Тһе VL-Bus is utilized in many of today's 
high-performance 486DX2 systems. Many vendors produce VL-Bus 
adapters. See PCI. 


sufficient for the Everex to be BY TE BES 2 ІМ UNIX GENERAL PURPOSE | 


ranked. 

By design, DX2/66 systems 
cannot achieve the floating- 
point performance of the tra- 


ditional RISC-based Unix I T---48*2 43,3. 8 DECpc 16642 MTE 


workstations. But many of the 


systems supply a Weitek math- The efficiency of this system's memory architecture is evident in the 
coprocessor socket that will SPECmark89 rating of 17.80, which tled the Everex for the fastest time among 


boost performance. Alterna- & INVE systems ranked for Unix. This test identifles systems with the best integer 


Need unexcelled 486 Unix? 


tively, you can bypass the 486 and floating-point performance. The DECpc is equipped with a Quantum IDE 


and look directly to Pentium- hard disk subsystem and an integrated S3 86C924 local-bus video adapter. 
based systems that offer supe- DEC provides a three-year warranty that includes on-site service. 
rior floating-point performance. 

The DECpc 466d2 MTE UNIX SPEED 
also met all the qualifications SPEC- ЮТ  EASEOF BUS/ RAM (MB) RAM CACHE WARRANTY 
for the Most Expandable cate- CPU PRICE — MARKS9 BENCHMARK USE LOCAL BUS — STD/MAL = (KB) HARD DRIVE (MONTHS) 
gory with six available EISA ВТ DECpc466d2 MTE DX2/66 $3398 17.80 220 Excelent EISA/VESA 16/64 256/256 240MBIDE 36 
slots (one with the VL-exten- RUNNER-UP HP Vectra 486 PC DX2/66 $3531 17.10 240 Excelent ISA/Prop 8/64 256/256 240-MBIDE 36 
sion), three free 5'A-inch drive RUNNER-UP NCR System 3333 DX2/66 $4290 16.80 1.90 Excelent iSA/VESA 16/64 256/256 340-MBIDE 26 
bays, and support for up to 64 ЖАКЕН AST Premmia 4is6d | DX266 $3532 1690 210 Excelent EISAProp 8128 256512 340-MBIDE 3% 


RUNNER-UP МОН System 3350 DX2/66 $5010 17.40 2.10 Excellent MCA/Prop 16/192 128128 340-MB SCSI 36 
RUNNER-UP Dell OptiPlex 466/MXV DX2/66 $3593 17.70 2.40 Excellent ISA/VESA 16/64 128/128  320-MBIDE 12 
RUNNER-UP Dell Dimension XPS 466V — DX2/66 53312 17.50 2.30 Good ISANESA 16/64 256/256 320-MB IDE 12 
RUNNER-UP Compaq Deskpro 66M Model 24/480 DX2/66 53861 17.40 2.10 Excellent EISA/N/A 16/136 256/256 240-MBIDE 36 


MB of memory. Its unmatched 
speed in our combined Unix 
tests, as well as its excellent fea- 
tures rating put the DEC pc at 
the top of this category, too. No 
other system that ranked for 
Best Overall honors placed == 
among the leaders in the Most DECpc 466d2 MTE 
Expandable category. os 
None of our tests were exe- 
cuted in a graphical window- 
ing environment like SCO 
Open Desktop or X Windows. 
Thus, we did not address video 
performance in our rankings. 
However, users of such envi- 
ronments would greatly benefit 


Require a tower that’s easy to upzrade? 


Unmatched performance (see above) along with room to grow enables the DECpc to win 
top honors in this category. The system can handle up to 64 MB of RAM, and its tower 
chassis accommodates three additional 5'/-inch, half-height drive bays. The system also 
offers one available VL-Bus slot along with five 32-bit EISA slots; the 66-MHz 486DX2 
processor resides on a card, which makes processor upgrading easy. Excellent security 
features include keyboard and boot password options, along with a keyboard and chassis 
lock. (Only tower-case systems were considered for this category.) 


from local-bus video acceler- UNIX SPEED 
4 SPEC- — BITE ЕСЕЙЕ — BUS/ RAM (MB) AVAILABLE BAYS AVAILABLE 

EIOS PRE ERIS of the Sys CPU PRICE — MARKE9 BENCHMARK USE LOCAL BUS — STD/MAX HARD DRIVE MTA SLOTS 
tems we tested. Make sure your : М 
operating system supports the BEST DECpc 45802 MTE DX2/66 $3398 17.80 2.20 cellent EISAVESA 16/64 — 240-MBIDE 0/3 6 
video adapter you purchase; RUNNER-UP Touché 5550T М.В 66 DX2/66 $2799 1750 220 Good ISA/VESA 8/64 340-MBSCSI| 4/2 5 
rona A ае lifhit- RUNNER-UP Hertz 486/d66x2E1 DX2/66 $5062 1720 1.80 Excellent EISA/None 8/384  340-MBSCSI 7/2 7 

2 E RUNNER-UP Х146БЕУІ, Netserver DX2/66 $3149 16.80 250 Good EISA/VESA 16/128 345-MBSCSI 35 6 


ed to operating in only stan- 


dard 640- by 480-pixel VGA Want the best Unix on a budget? 
resolution and not the higher | 


Super VGA modes the adapter = i . A 
is capable of driving. LOW COST Micron 466VL WinStation 


The $2649 Micron 466VL WinStation functions well as a Unix workstation. Its 64- 

MB memory maximum is adequate for many Unix tasks, and its standard 256-KB 

secondary memory cache can eliminate many wait states on memory accesses, 

Users can install another local-bus adapter along with five 16-bit ISA expansion 

^] boards. On-site service Is included in the standard one-year warranty. The system's 
desktop chassis provides two additional 5!/-inch half-height drive bays in the front. 


Rankings for This Application Considered: 


| UNIX PERFORMANCE 60% 


UNIX SPEED 
SPEC- — BYTE EASEOF ШУ RAM (ME) RAM CACHE 
CPU PRICE CASE — MARKB9 BENCHMARK USE LOCAL BUS ТОМАХ (KB) HARD DRIVE 
BEST Micron4&6VL WinStation | DX2/66 $2649 ш 17.40 1.90 Excellent ISAVESA 16/64 256/256  345-MBIDE 
RUNNER-UP CompuAdd C4660 Desktop DXZ66 $2694 т 17.40 240 Good  ISAVESA 8/64 256/256 240-МВІПЕ 
RUNNER-UP IBC VESA AD System DX2/66 $2360 Ш 1780 220 Fair ISAVESA 8/64 256/256 240-МВІрЕ 
= RUNNER-UP Zeos 485DX2-66 DX2/66 $2742 æ 1660 1.90 Fair ISAVESA 8/64 256/256  340-MBIDE 
RUNNER-UP Mega ECO 466DX2/56 DX2/66 $2289 æ 16.90 180 Fair ISAProp 8/32 128/256 254-МВІрЕ 
= DP W Tower RUNNER-UP Dyna Micro VLG Business System DX2/66 $2195 т 16.30 2.10 Fair ISAVESA 8/32 256/256  345-MBIDE 


П Mini-tower 
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WE CAN 
UNDERSTAND 
WHY OTHER 

COMPANIES 
DONT INCLUDE 
А 3 YEAR 
WARRANTY. 


(If We Sold T heir hei ж 


In the LL рөн сан riam — 
computer and you get a зы е 3-year wa апу: B > he Mt am n! 


©1993 Compaq Computer Corporation. All rights reserved, COMPAQ Registered U.S. Patent and Trademark Office. *3-year limited warranty. Certain restrictions and exclusiona a 


ers We Wouldn't Either.) 


months. 365 days. 8,760 hours. Buy any Compaq РТА imam on 7» 
à 3 e | d | , Е | 1 4 / | ГА | А y i ; | 
ad you could find yourself counting the minutes. Gu LUE ld / Р; EST 2 
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itors, battery packs, peripherals and certain options are covered by a one-year warranty, Call the Compaq Customer Support Center and select the PAQFax option for details. 
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Tired of swapping disks while installing soft- 
Ware? Gateway 2000 has solved that problem for the CD- | 
ROM-equipped systems it sells. Gateway includes a CD that 
contains a great deal of software such as Microsoft Windows, 
QAPlus diagnostic utility, 
Microsoft Multimedia Pack 
with sound and video sam- 
M ples, and several other use- 
ful applications. Not only is 
this technique more conve- 

. nient than swapping floppy 
disks but it's also quicker. Two other vendors supplied CD- 
ROM drives, but neither included a CD. 


d Ру 
Lir, UE. 


You can easily transfer or secure data with the 
The AST Bravo's case is a cinch to remove. No need to systems from Diamond Technologies and Logisys, which 


search for a screwdriver, simply twist included removable IDE hard drives. Both systems contained 


ые psi wen Aen ET el ST standard internal drives and an additional hard drive 
unit and the cover slides i = = 

right off: No fist banging , Mec en m ТА that is easily inserted or removed from the front of 
or wrestling is required. a the case. This makes an ideal configuration for 
A couple of other | multiple users who need to share a system, users 
iem DUE that need to repeatedly transfer data between 
loosening screws, but the home and office systems, or for those that require 
AST's design was unparalleled. their data to be secured at the end of the day. 


Dubious Achievements 


This key is essential to users who wish to install SCO Unix 3.2.4 on the Grafika 
4V2 from DTK. It was necessary to repeatedly press this key throughout the installation 
procedure for it to be successful. DTK recommended we use this tactic when we told 
them the system repeatedly locked. To avoid lockups during our , DOS and Windows 
performance testing, DTK had us disable the external cache. 


Î Everex achieved this by converting a standard vertical bus motherboard with a 
АШ =- special adapter that fit into one of the VL-Bus slots that was fitted with five 
horizontal adapter slots. So at first glance, you see both horizontal and vertical 
slots, which looks baffling. To worsen matters, it’s necessary to remove the 
power supply to get access to two of these rigged slots. This access problem 
was not unique to the Everex, other slimline designs presented the same 
! obstacles to expansion. 


Say what you mean. Several systems displayed the confusing message “486 at 66MHz, Setting at 25” 
during POST. We wanted top performance, so we changed the CPU frequency setting to 66 MHz. But this 
resulted in extremely sluggish performance. We later found out that this setting affects memory access and 
not the CPU—the higher the number the slower the memory access. So, we switched them back to 25 MHz. 
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From pares 860s, to 386, 486 and Pentiums... 


) тм = 


= 


| Тр 
1 


icroway’s industry-leading 

32-bit Fortran produces the 
highest quality numeric code and 
supports all x86 operating systems, 
processors and numeric devices. · 
NDP Fortran was used to port 
industry standards like SRAC's 
COSMOS /M to the 486 and is 
required to use AspenTech’s ASPEN 
PLUS, IBM’s OSL, and Fluid Dynamics’ 
FIDAP. The compiler uses advanced numeric optimizations 
and instruction scheduling which favor fast numerics and 
RISC devices. 


NDP Fortran, CiC++, Pascal 
and our new Fortran 90 


for the 386, 486, a | месе 
Pentium, and 860 run =) 
under either Extended NDP Forirar-s60° | MicrO 


DOS, OS/2, NT, UNIX 
V.3/4, SOLARIS, or 
COHERENT. 


The extended DOS 
compilers feature GREX, Yee 5 proprietary Enim. 
independent graphics library. To run large applications on 
DOS, our VCPI-based, demand paged virtual memory is 
superior to all alternatives. We also offer DPMI support for 
the OS/2 and the Windows DOS Prompt Box. The OS/2 
compilers include support for OS/2's 32-bit graphics engine. 


Microway's NDP Fortran 90 is a full implementation of the 
ANSI Fortran 90, which includes the entire array syntax 
notation, dynamic memory allocation, module definitions, 
and a complete library of intrinsics. Call for your free demo 
disk and white paper. 


f you plan to use a 386, 486, 860 or Pentium and require 

portability across operating systems, numeric speed, 
precision and superior technical support, then NDP Fortran, 
С1С++ or Pascal is the only solution. 
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QuadPuter®-860 . . . 200 Megaflops 

The 200 megaflops of Microway's QuadPuter-860 are optimally 
harnessed using NDP Fortran-860, libraries from IMSL, NAG 
and KUCK, and the PSR Vectorizer. 


GIGACUBE ™ 
Містошау can build 
you a customized one 
gigaflop NFS compu- 
tational server using 
five  QuadPuters? 
running in one of our 
industrial grade Towers 
for under $50K. We 
also configure less 
expensive 486 work- 
stations. All feature 
industrial grade Ameri- 
can power supplies 
based on Todd cores 
and  flow-through 
filtered cooling. 


To learn why more government research labs, universities and 
engineers worldwide specify "Microway" call our Technical 


Support Department. 


To enroll in our Fortran 90 Professional Training Seminar in 
Boston in January or San Jose in March, please call 508-746-7341. 


Technology You Can Count On 


Corporate Headquarters, Hesearch Park, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 
U.K. 081-541-5466 е Germany 40-524-5096 е Greece 01-222-3511 ° India 11 681 0645 • Israel 3-751-2929 
Italy 2-749-0749 • Japan 079 822 5855 • Poland 22-414115 • Portugal/Spain 1-458-2443 « Russia 095 155 0303 


ROLL CALL OF 


Acma Computers, Inc. 

Amax Engineering Corp. 

American Multisystems 

Ares Microdevelopment, Inc. 
& AST Research, Ine. 

Compaq Computer Corp. 

Comtrade Electronics 

Data Storage Marketing, Inc, 

Data Storage Marketing, Inc. 
WE Digital Equipment Corp. 

Duracom Computer Systems 

Everex Systems, Inc. 

FutureTech Systems, Inc. 

HD Computers 

Hertz Computer Corp. 

Hi Quality Systems, Inc. 


e 


Intemational Data Systems, Inc. 


Logisys 

Micro Express 

Micron Computer 

Microtech Computer Corp. 
Microway, Inc. 

MIS Computer Systems 
National Microcomputer Corp. 
NCR Comp. 

Polywell Computers, Inc. 
Softworks Development Corp. 
Tangent Computer 

Unig Technology 

X | Computer Corp. 

Xinetron, Inc. 


Acer America Corp. 

Acma Computers, Inc. 

Aero Computers 

Amax Engineering Corp. 
American Muttisystems 
AST Research, Inc. 

Bell Computer/Alaris 

CAF Technology, Inc. 
Commax Technologies, Inc. 
Compaq Computer Corp. 
Compaq Computer Corp. 
CompuAdd Computer Corp. 


Access Computer Technologies 


MODEL 


Аста EISA/VLB 

486 EISA/KL PowerSiation 

Info Gold E-VLB 66 

486-660Х2 EISAISA/VESA 
Premmia 466d 

Deskpro 66M Моде! 240/480/W 
EISA 66 

Dala Storage 486-66 DX2 EISAVL 
Data Storage 486-66 DX2 EISAVL 
DECpc 466d2 MTE 

MiniPro 486/66DX2E 

Everex Step VL 

462eV 

HD 486DX2-66 

Hertz 486/d66x2Ei 


НІ Q 4DX2-66E 
Ultra Graphics Station 


IDS 466E2VP 

L-Dream 

ME 486-YE/66 

Micron 466VL WinServer 
MT/EVLB 486DX2-66 
Microway B3 486/66 EVL 
Promis ST 

NMC Universal Power System 
System 3350' 

Poly 486-66EV2 

Citus X-series Deskside 
Tangent EISA/VL 

Uniq FileMaster 

466EVL Netserver 
X/LAN Tower 4D66TE 


Access 486-66MHz 

AcerPower 486V 

VESA Tower 

Aero T466VSB' 

486 VESA max Power Station 
Info Gold VLB 66 

Bravo LP 4/66d Desktop 

Beil 4S6vC 

CAF Master 737 486DX2/66 
Personal Workstation Model #4 
Deskpro 4/66i Model 240/480/W 
ProLinea 4/50 Model 240/480/W+ 
C466D Desktop 


' 32-bit bus, Micro Channel architecture 
? Can run Unix if switched to a SCSI controller and SCSI hard drive 
a Higher numbers indicate faster performance 

‹ Couldn't complete tests due to unresolved hardware problems 


CASE PRICE 
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$2895 


SYSTEMS 


CPU MHZ LOCAL-BUS 005 
TYPE 
Intel 4880Х2 66 VL-Bus 1.54 
Intel 486DX 50 VL-Bus 1.39 
Intel 486DX2 66 VL-Bus 1.30 
Intel 486DX2 66 — VLBus 147 
Intel 486DX2 66 Proprietary 1.68 
Intel 486DX2 66 None 1.59 
Intel 486DX2 — 66 VL-Bus 1.14 
Intel 486DX2 6 VL-Bus 182 
Intel 486DX2 66 VL-Bus 1.72 
Intel 486DX2 66 VL-Bus 1.71 
Intel 486DX2 66 УІ-ВИ5 1.52 
Intel 486DX2 66 VL-Bus 138 
Intel 486DX2 66 Vi-Bus 134 
Intel 4860Х2 66 VL-Bus 1,29 
Intel 4860Х2 66 None 1.49 
Intel 486DX2 66 VL-Bus 1.39 
Intel 486DX2 66 VL-Bus 141 
Intel 48502 66 VLEus 142 
Intel 486DX2 66 VL-Bus 140 
Intel 486DX2 66 VL-Bus 1.38 
Intel 486DX2 66 VL-Bus 1.39 
Intel 496DX2 66 VL-Bus 158 
Intel 486DX2 66 VL-Bus 157 
Intel 4860X2 66  VLBus 140 
Intel 486DX2 66 Proprietary 1.59 
intel 486DX2 656 VL-Bus 1.34 
Intel 486DX2 — 66 None 1.49 
Intel486DX? 66 VL-Bus 171 
Intel 486DX2 66 None 1.31 
intel 486DX2 66 VLBus 1.53 
Intel 486DX2 66 VL-Bus 1.57 
Intel 486DX2 66  VL-Bus 1.59 
Intel 486DX2 66 VL-Bus 129 
Intel 486DX2 66 VL-Bus 1.61 
intel 486DX2 66 VL-Bus 1.60 
Intel 486DX2 66 VL-Bus 1.30 
Intel 486DX2 66 — VLBus 1.34 
Intel 486DX2 66 VL-Bus 1.55 
І8М 4865162 66 Vi-Bus -- 
Intel 486DX2 66 VL-Bus 148 
ІВМ 486SLC2 50 None 0.93 
Intel 486DX2 66 None 1.39 
Intel 486DX2 50 Proprietary 1.24 
Intel 486DX2 66 VL-Bus 147 
з Lacked FPU to run Unix tests 
NWA = not available. 


eS = BYTE BEST. 
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PERFORMANCE INDEX’ RAM (MB) 
WINDOWS UNIX — SPECMARKS9 EASE OF STAN. MAX. 
USE 
1.47 1.77 15.72 Good 8 128 
1.36 1,67 13.43 Fair B 128 
1.74 2.07 15.75 Fair 16 256 
1.58 1.67 15.71 Good 16 256 
175 2.07 16.82 Excellent 8 128 
1.70 2.05 17.40 Excellent 8 64 
1.86 2.27 12.97 Fair 8 128 
1.68 2.03 16.79 Good 8 128 
1.55 2.02 15.31 Good B 128 
1,48 2.17 17.82 Excellent 8 64 
1.40 2.17 15.57 Fair 16 128 
1.96 2.02 17.82 Fair B 256 
1.35 1.38 12.92 Fair 8 128 
1.77 1,82 16.15 Fair 16 256 
0.75 1.82 17.23 Excellent 8 384 
1.53 1.90 16.86 Good B 256 
1.84 1.95 16.31 Fair 64 
1.96 — —* Poor 256 
1.68 1.70 14.56 Good 16 32 
1.85 138 16.25 Poor 16 64 
1.74 1.68 16.48 Falr 16 64 
1.74 1.72 16.46 Poor 18 64 
1.53 1.90 16.42 Good 8 64 
1.56 2.00 15.11 Good 16 132 
1.51 2.07 17.35 Excellent 16 192 
1.58 2.18 15.64 Fair 16 256 
0.99 2.10 1734 Excellent 16 128 
176 1.43 17.55 Good 16 256 
1.29 1.83 15.43 Poor 16 256 
1.94 2.48 16.76 Good 16 128 
0.98 1.82 16.07 Poor 16 256 
1.46 1.67 15.85 Poor 8 3 
1.79 — — Excellent B 64 
1,59 1,73 16.35 Good B 128 
1.61 ا‎ — Fair 8 32 
1.75 1.65 15.97 Fair 8 128 
1.70 2.02 15.38 Fair 16 64 
1.17 1.93 15.80 Fair 8 64 
- — — — 8 16 
1.22 1.88 13.68 Fair 8 32 
0.71 — < Falr 8 32 
1.53 1.88 15.77 Good 8 32 
0.71 1.38 11.84 Good 8 32 
1.93 2.35 17.44 Good 8 64 
= Desktop D Minttower 
Ш Tower 


WARD DRIVE VIDEO MAX, RESOLUTION FCC WARRANTY 
INTERFACE SITE (MB) MANUFACTURER ADAPTER (NONINTERLACED) RATING — (MONTHS) PHONE TOLL-FREE NO. INQUIRY 
Е NO. 

SCSI 240 Seagate ATI VLB Mach32 1280x1024 A 12 (510) 623-1212 (800) 766-6888 976 
SCSI 240 Seagate Diamond Stealth 24 1280x1024 A 12 (510) 651-8886 (800) 800-6328 977 
SCSI 340 Maxtor Diamond Viper VLB 1280x1024 B 12 (408) 524-9091 (800) 888-6615 978 
IDE 340 Western Digital Hercules Graphite VL 1280x1024 B 24 (313) 473-0808 (800) 322-3200 979 
IDE 340 Western Digital ATI Mach32 1024x768 B 36 (714) 727-4141 (800) 876-4278 980 
IDE 240 Compaq Compaq QVision 1024/E 1024x768 B 36 (713) 370-0670 (800) 345-1518 981 
SCSI 340 Maxtor Diamond Viper VLB 1280x1024 B 36 (818) 961-6688 (800) 969-2123 982 
SCSI 345 Maxtor STB Systems PowerGraph VL-24 1024x768 B 36 (303) 442-4747 (800) 543-6098 983. 
SCSI 245 Maxtor STB Systems Horizon-VL 1024x768 B 36 (303) 442-4747 (800) 543-6098 984 
IDE 240 Quantum 53 86C924 1280x1024 B 36 (508) 493-5111 (800) 722-9332 985 
SCSI 340 Maxtor DFI WG-5000VL 1280x1024 A 12 (214) 518-1200 (800) 551-9000 986 
IDE 240 Seagate Diamond Viper VLB 1280x1024 B 24 (510) 498-1111 (800) 821-0806 987 
IDE 340 Western Digital Orchid Celsius VLB 1024x768 B 15 (201) 488-4414 (800) 275-4414 988 
SCSI 340 Maxtor Diamond Viper VLB 1280x1024 B 12 (408) 720-0493 (800) 347-0493 989 
SCSI 340 Micropolis Westem Digital WD90C31 1024x768 B 12 (212) 684-4141 (800) 232-8737 990 
SCSI 340 Maxtor Diamond Viper VLB 1280x1024 B 12 (408) 245-5836 (800) 827-5836 991 
SCSI 250 Seagate Diamond Viper VLB 1280x1024 B 12 (714) 530-8677 (B00) 777-6621 992 
SCSI 240 Quantum Diamond Viper VLB 1280x1024 B 24 (714) 693-1888 (800) 333-5679 993 
IDE 300 Western Digital Diamond Viper VLB 1024x768 B 24 (714) 852-1400 (800) 989-9900 994 
SCSI 340 Maxtor Diamond Viper VLB 1280x1024 B 12 (208) 465-3434 (800) 438-3343 995 
IDE 340 Seagate Wizard 9000VL 1280x1024 B 12 (404) 345-6508 (800) 342-6508 996 
SCSI 344 Seagate Diamond Stealth Pro 1280x1024 A 12 (508) 746-7941 МА 997 
SCSI 240 Quantum ATI УІН Mach32 1024x768 A 12 (408) 730-9188 (800) 733-9188 998 
SCSI 340 Fujitsu STB Systems Pegasus VL 1280x1024 A 12 (801) 265-3700 (800) 424-2983 999 
SCSI 340 Maxtor Integrated NCR 77C22E 1280x1024 B 36 (513) 445-5000 (800) 637-2600 1221 
SCSI 240 Quantum Orchid P9000 VLB 1280x1024 B 24 (415) 583-7222 (800) 999-1278 1222 
IDE 340 Westem Digital Westem Digital WD90C31 1280x1024 B 12 (414) 242-8800 (800) 332-3475 1223 
SCSI 339 Seagate Hercules Graphite 1024x768 A 12 (415) 342-9388 (800) 800-6060 1224 
SCSI 350 Conner ATI Graphics Vitra 1280x1024 A 12 (510) 226-9988 (800) 866-3656 1225 
SCSI 345 Seagate Diamond Viper VLB 1280x1024 A 12 (714) 698-0858 (800) 432-0486 1226 
SCSI 340 Maxtor Color Designer Tseng ET4000 1280x1024 B 36 {408) 727-5509 (800) 345-4415 1227 
SCSI 340 Maxtor Diamond Stealth 24 1024x768 B 12 (408) 247-4444 N/A 1228 
SCSI 340 Maxtor Diamond Viper VLB 1280x1024 B 12 (408) 432-6200 (800) 733-2237 1229 
IDE 210 Conner ATI VLB Mach32 1280x1024 B 12 (510) 623-1212 (800)786-6888 1230 
IDE 340 Western Digital Diamond Stealth Pro 1280x1024 B 12 (212) 971-0285 (800) 232-1050 1231 
IDE 210 Conner Diamond Viper VLB 1280x1024 B 12 (510) 651-8886 (B00) 800-6328 1232 
IDE 345 Maxtor Diamond Viper VLB 1280x1024 Pending 12 (408) 524-9091 (800) 888-6615 1233 
IDE 170 Western Digital ATI Mach32 1024x768 B 12 (714) 727-4141 (B00) 876-4278 1234 
IDE 245 Quantum Cirrus Logic SVGA24 1024x768 B 12 (818) 909-3501 (800) 542-2355 1235 
IDE 290 Maxtor Cirrus Logic GD5426 1024x768 B 12 (818) 369-3690 N/A 1236 
IDE 250 Conner Western Digital WD90C31 1280x1024 B 12 (408) 435-5000 (800) 526-6629 1237 
IDE 240 Conner Compaq QVision 1024x768 B 36 (713) 370-0670 (800) 345-1518 1238 
IDE 240 Compaq Tseng ET4000/W32 1024x768 B 36 (713) 370-0670 (B00) 345-1518 1239 
IDE 340 Western Digital Diamond Viper VLB 1280x1024 B 12 (512) 250-1489 (800) 627-1967 1240 
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ROLL 


CALE 


OF 


STEMS 


PERFORMANCE INDEX? 


RAM (MB) 


VENDOR MODEL CASE PRICE CPU MHZ LOCAL-BUS 005 WINDOWS UNIX — SPECMARK89 EASE OF STAN. MAX. 
TYPE USE 
Computer Technology Link Corp. Kim 486DX2-66 Ш 50159 Intel 486DX2 6 МВ 143 143 1.68 13.64 Poor B 32 
Computers by Malone CBM 466 VL M $2399 Iniel 486DX2 66 Мв 115 14 1.48 12.55 Good 8 32 
Comell Computer Systems Corp. Windows NT Station M $2395 Intel 486DX2 66 VLBus 128 1.57 1.90 13.87 Fair 8 128 
Data Storage Marketing, Inc. Data Storage 486-50 ISAVL = $2605 Intel486DX2 50 VL-Bus 142 134 1.95 13.56 Excellent 8 32 
Data Storage Marketing, Inc. Data Storage 486-50 DX2 ISAVL аш $2290  Intel486DX2 50 VL-Bus 0.64 1.18 1.75 13.19 Excellent 8 32 
Data Storage Marketing, Inc. Оаіа Storage 486-66 ОХ2 ISAVL ы 32705 Intel486DX2 66  Vi-Bus 159 163 2.18 16.36 Good 8 32 
Data Storage Marketing Data Storage 486-66 DX2 ISAVL в $2390  Intel486DX2 66 VL-Bus 167 147 2.08 16.25 Good B 32 
p Dell Computer Corp. Dell Dimension XPS 466V т $3312 Intel486DX2 66 VL-Bus 143 1.88 233 17.53 Good 16 84 
Dell Computer Corp. Dell OptiPlex 466/MXV = $3593 Intel 486DX2 66 VL-Bus 178 171 2.42 17.70 Excellent 16 64 
Destiny Computers IBM 486 SLC2-25/50 m $1695  IBM486SLC2 50 None 080 0.54 d — Fair 8 16 
Destiny Computers IBM 486 SLC2-33/66 = $1845  IBM486SLC2 66 None 1.15 075 — — Fair 8 16 
Destiny Computers IBM 486 SLC2-40/80 = $1995 IBM486SLC2 80 None 131 031 + d Fair B. 16 
Diamond Technologies DT 486DX2-50 EVL Ш 52099 Intel 486DX2 50 VLBus 1.31 127 1.67 12.53 Fair 8 128 
Digital Equipment Corp. DECpc 450d LPV 2 = $2268 Intel486DX2 50 Proprietary 1.37 127 1.7 13,48 Good 4 64 
Digital Equipment Corp. DECpc 46602 LPX æ $3168 intel486DX2 66 VL-Bus 165 151 2.07 17.27 Good 4 64 
DTK Computer, inc. Grafika 4V2 = $2695 Intel486DX2 66 Vi-Bus 106 090 1.70 15.01 Poor B 64 
Duracom Computer Systems  DeskSaver 486/66DX2V = $3099 Intel486DX2 66 М.-Виѕ 1.50 141 1.65 13,93 Fair 16 32 
Dyna Micro Dyna Micro VLG Business System ы $2195 Intel 4860Х2 66  VL-Bus 174 1.49 2.13 16.28 Fair B 32 
Everex Systems, Ine. Everex Step VL = $3006 Intel486DX2 66 VL-Bus 1.25 144 1,52 11.99 Fair 8 32 
T Gateway 2000 4DX2-66V m $2995 Intel406DX2 66 VL-Bus 2.01 1.95 2.32 17,48 Good 16 М 
HD Computers HD 486DX2-66 M $2745 Intel 486DX2 66 VL-Bus 122 155 1.62 13.27 Fair 16 32 
Hewlett-Packard Co. Vectra 486 PC m $3531 Intel 486DX2 66 Proprietary 1.64 1.69 2.38 17.06 Excellent 8 64 
ІВМ Corp. ValuePoint 6384-W71 m $2919 Intel 486DX2 66 VL-Bus 1.94 1.56 1.78 13.57 Excellent 8 64 
Insight Insight 486DX2-66 EcoSystem m $2299 Intel486DX2 66 Proprietary 105 057 1.43 9.32 Good 8 32 
Insight Insight 486DX2-66 VLB Ш $2699 Intel 486DX2 66 VLBus 134 179 1.90 16.13 Fair 8 32 
integrated Business Computers IBC VESA AD System M $2369 Intel 4860X2 66 VLBus 176 1.65 247 17.81 Falr 8 32 
Liberty Research Montana Big Hom m $2999 Intel 486DX2 55, VL-Bus 1.73 1.05 1,97 17.54 Fair 16 64 
Mega Computer Systems Corp. Eco 486DX2/66 m $2289 intel486DX2 68 Proprietary 1.63 1.04 1.78 16.88 Fair 8 32 
Mega Computer Systems Corp. Impact 486DX2/66 m $2095 Intel486DX2 66 VL-Bus 149 118 1.60 13.68 Fair 8 
Micro Express MicroFlex-VL/S О $2274 Cyrix486S 40 Vi-Bus 06 100 + ~ Good 16 32 
Micron Computer Micron 466VL WinStation m 52644 Intel486DX2 66 VL-Bus 139 1.89 1.93 17.37 Excellent 16 64 
MicroSource Tempest 486 VLB-66 M $2545 Intel486DX2 66 VLBus 133 170 1.58 14.59 Fair 8 64 
MIS Computer Systems Promis SL = $2370 Intel 486DX2 66 VLBus 1.61 1.51 220 16.96 Fair B 64 
Mitsuba Corp. MIT 486 PRO-66 О $2895 Intel 4860X2 66 Vi-Bus 1.54 140 1.72 13.38 Poor 8 32 
National Microcomputer Corp. ММС Universal VL m $2349 Intel 486DX2 — 66 VL-Bus 1.55 1,55 1.77 15.05 Fair 8 37 
Bus Pro System 
NCR Corp. System 3333 O $4290  intel486DX2 66 VLBus 140 189 — 187 1675 Excelent 16 64 
Olivetti North America M6-460 Suprema m à $3315 Intel 486DX2 66 Proprietary 1.71 1.63 1.97 17.12 Fair 100 
РКІ (Pao Ku Intemational) РКІ 66MHz VLB О $2229 Intel486DX2 66 Vi-Bus 160 132 1.87 16 Poor 8 32 
SAI Systems Laboratories SAI 486 V/P П $1995 Intel 486DX2 66 VL-Bus 1.54 124 1.65 13.98 Poor 8 3 
Samsung Electronics America Samsung SD 966V m $2199  intel456DX2 66 Vi-Bus 136 1.13 1.57 13.95 Good 8 32 
Swan Technologies, Inc. Swan 486DX2-66 Direct = $2798 Intel 486DX2 66 Vi-Bus 150 1.53 2.22 14.01 Good 16 64 
Bus Cygnet 
Top Data, Inc. Top Data 486 DLC 40 VLB Е $1499 Cyrix 486DLC 40 УІЛш 0965 076 — -=t Fair 8 32 
Touché Micro Technologies, Inc. 5550Т VLB 66 Ш $2799 Intel 486DX2 66 VL-Bus 163 1.68 2.15 17.54 Fair B 64 
Unitek Technology, Inc. UT-485DX2 66 LB m $2340 Intel486DX2 66 Vi-Bus 130 137 1.75 12.96 Poor 8 3 
Xinetron, inc. SunMate = $2410 intel486DX2 66 VL-Bus 145 082 1.53 13.02 Fair 16 64 
2905 Intemational, Ltd. 486DX2-66 m $2742 lntel486DX2 66 VL-Bus 142 189 1.92 16.56 Fair B 54 
* Higher numbers indicate faster performance * Lacked FPU to run Unix tests $ = BYTE BEST. M Tower 
* Couldn't complete tests due to unresolved hardware problems N/A = not available. m Desktop П Mini-tower 
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HARD DRIVE VIDEO MAX. RESOLUTION FCC WARRANTY 
INTERFACE SIZE (MB) MANUFACTURER ADAPTER (NONINTERLACED) RATING — (MONTHS) PHONE TOLL-FREE NO. — INQUIRY 
N0. 
IDE 203 Western Digital Premier 928 1280x1024 B 12 (503) 646-3733 (800) 642-3087 1241 
IDE 340 Western Digital Diamond Viper VLB 1280x1024 Pending 24 (402) 333-6783 (800) 842-0906. 1242 
IDE 340 Seagate Diamond Viper VLB 1280x1024 B 24 (809) 594-5848 (800) 886-7200 1243 
IDE 345 Maxtor STB Systems PowerGraph VL-24 1024x768 B 36 (303) 442-4747 (800) 543-6098 1244 
IDE 245 Maxtor STB Systems Horizon-VL 1024x768 B 36 (303) 442-4747 (800) 543-6098 1245 
IDE 345 Maxtor STB Systems PowerGraph VL-24 1024x768 B 36 (303) 442-4747 (800) 543-6098. 1246 
IDE 245 Maxtor STB Systems Horizon-VL 1024x768 B 36 (303) 442-4747 (800) 543-6098 1247 
IDE 320 Western Digits! Diamond Viper VLB 1280x1024 B 12 (512) 338-4400 (800) 289-3355 1248 
IDE 320 Western Digital Tseng ET4000/W32 1024x768 B 12 (512) 338-4400 (800) 289-3355 1249 
IDE 200 Conner Westem Digital У/090031 1024x768 B 36 (510) 783-2727 (800) 337-8469 1250 
IDE 200 Conner Western Digital WD90C31 1024x768 B 36 (510) 783-2727 (800) 337-8469 1251 
IDE 200 Conner Westem Digital WD90C31 1024x768 Pending 12 (510) 783-2727 (800) 337-8469 1252 
IDE 200 Conner Orchid Celsius VLB 1280x1024 B 15 (714) 533-9910 (800) 989-7253 1253 
IDE 240 Quantum S3 86C805 1024x768 B 36 (508) 493-5111 (800) 722-9332 1254 
IDE 240 Quantum S3 86C805 1280x1024 B 36 (508) 493-5111 (800) 722-9332 1255 
IDE 340 Maxtor ATI VLB Mach32 1280x1024 B 12 (B18) 810-8880 (800) 289-2385 1256 
IDE 340 Westem Digital ATI VLB Mach32 1024x768 B 12 (214) 518-1200 (800) 551-9000 1257 
IDE 345 Maxtor Genoa Systems WindowsVGA 24. 1024x768 B 12 (408) 943-0100 (B00) 336-3962 1258 
IDE 240 Seagate Diamond Viper VLB 1280x1024 B 24 (510) 498-1111 (800) 821-0806 1259 
IDE 340 Wester Digital ATI Ultra XLR 1280x1024 B 12 (605) 232-2000 (800) 845-200 1250 
SCSI 340 Maxtor Diamond Viper VLB 1280x1024 B 12 (408) 720-0493 (800) 347-0493 1261 
IDE 240 Quantum S3 860928 1280x1024 B 36 N/A (800) 752-0900 1262 
IDE 40 Western Digital S3 860805 1280x1024 B 12 (914) 766-1900 (800) 426-2968 1263 
IDE 346 Western Digital Cirrus Logic 605424 1024x768 B 12 (602) 902-1176 (800) 927-7848 1264 
SCSI 213 Maxtor Diamond Viper VLB 1280x1024 B 12 (602) 902-1176 (800) 927-7848 1265 
IDE 240 Quantum Cardex W32 1024x768 B 12 (818) 882-9007 (800) 468-5847 1266 
IDE 340 Western Digital Headland Technology HT-340 1280х1024 A 12 (406) 771-7736 (800) 424-7736 1267 
IDE 254 Conner Cirrus Logic GD5426 1280x1024 B 12 (619) 487-8888 (800) 487-6628 1268 
IDE 254 Conner Cirus Logic VL34 1280x1024 A 12 (619) 487-8888 (800) 487-6628 1269 
IDE 300 Western Digital Diamond Viper VLB 1024x768 B 24 (714) 852-1400 (800) 989-9900 1270 
IDE 345 Maxtor Diamond Viper VLB 1280x1024 B 12 (208) 465-3434 (800) 438-3343 1105 
IDE 213 Western Digital Diamond Viper VLB 1280x1024 B 24 (818) 858-5161 (800) 848-5161 1106 
SCSI 240 Quantum S3 86C805 1024x768 A 12 (408) 730-9188 (800) 733-9188 1107 
IDE 254 Conner ATI VLB Mach32 1280x1024 B 24 (809) 392-2000 (800) 648-7822 1108 
IDE 250 Western Digital Actix Graphics Engine 32 1280x1024 B 12 (B01) 265-3700 (800) 424-2983 1109 
IDE 340 Maxtor Diamond Viper VLB 1280х1024 В 36 (513) 445-5000 (800) 637-2600 1110 
IDE 210 Conner Mach32 1024x768 B 12 (509) 927-5600 (800) 633-9909 1111 
IDE 245 Maxtor Cirrus Logic 5426VL 1280x1024 B 12 (708) 369-5199 (800) 676-9632 1112 
IDE 250 Western Digital Cirrus Logic GD5426 1280x1024 B 12 (203) 929-0790 (800) 331-0488 1113 
IDE 250 Samsung Cirrus Logic GD5426 1024x768 B 12 (201) 229-4000 (800) 446-0262 1114 
IDE 450 Seagate ET4000/W32 1280x1024 B 12 (814) 238-1820 (B00) 468-9044 1115 
IDE 214 Seagate Cirrus Logic 5426 1024x768 B 12 (408) 734-9100 (800) 888-3318 1116 
SCSI 340 Maxtor Orchid Celsius VLB 1280x1024 B 24 (815) 439-9000 МА 1117 
IDE 340 Westem Digital Diamond Stealth PRO 1280x1024 B 12 (909) 930-5700 (800) 944-5650 1118 
IDE 245 Maxtor Color Designer Tseng ET4000 1280x1024 B 36 (408) 727-5509 (800) 345-4415 1119 
IDE 340 Westem Digital Diamond Viper VLB 1280x1024 B 12 (612) 633-4591 (800) 554-5226 1120 
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Don’t waste precious time. Use Sony QD2120 formatted QIC-80 data cartridges. The perfect shortcut for your QIC-80 


ONLY 
Ri 


drive* Saving you up to two hours of formatting time for more productive pursuits. 


Like backing up your critical data. To keep your PC system running on schedule, 


DATA MEDIA take the quick route. For more data, just call 201-476-8199, SONY: 


© 1993 Sony Electronics Inc. Sory and Оту On Sony are trademarks of Sory, Repeaduchon m whole or in pan without writen permipon n рінде All nants reserved *QIC-BO drives trom Союсыбо Memory Systerns, Conner Paripharah, iomega. Summit Memory Ѕумотя and Wangiek. 


Circle 138 on Inquiry Card. 


Under the Hood 


Optimal Character Recognition 


An inside look at how optical character recognition works 


PETER WAYNER 


| Reading is something we take for grant- 
ed. In fact, as you read this sentence, 
you're probably not even cognizant of 

US the work your brain is doing to convert 
the ink-mark patterns into thoughts. Computers, how- 
ever, still struggle with this most basic of tasks. 

Programmers have been working on OCR (optical 
character recognition) for many years now. But while 
the state of the art has advanced to a point where many 
systems can be quite reliable when they deal with clean, 
crisp text, computers are still far from offering the same 
flawless perfection to OCR that they apply to, say, arith- 
metic calculations. 

Most OCR systems begin with a bit-mapped image 
that arrives via a fax modem or a scanner. The first step 
in the OCR process is to break the page into blocks of text 
based on typographical features such as right and left 
justification. These blocks are decomposed into the in- 
dividual ink marks that often correspond to 
letters. The recognition algorithm makes its 
best guess as to what the ink marks mean, 
and then the page is reconstructed in the 
proper format. 

The best OCR systems can achieve ac- T} 
curacy rates of above 99 percent for clean Ж 
images composed of ordinary fonts. Al- 
though this number seems almost perfect. 
the error level is frustrating because there 
are approximately 1500 characters on a stan- _ 
dard manuscript page. Thus, even а 99.9 % 
percent success rate still generates one or 4 
two errors per page, requiring a human to 22 
proofread the results to ensure perfection. — 

The real world, though, is often far from 
perfect, and accuracy rates for less-than-op- 
timal text are often unacceptable for most 
applications. Dirty images are a major prob- 
lem, because even small spots can obscure 
crucial parts of a letter or convert a c into an 
9. If a document has been photocopied re- 
peatedly, the letters may be thinned to the 
point of breaking, or they may be fattened 
until they bleed together. Either of these ef- 
fects can cause errors, because many OCR systems con- 
sider each connected black mark to be a single character. 
Also, a misaligned page creates slightly distorted character 
images that can confuse the recognition software. 

Even when images are clean, certain typefaces can 
cause difficulties. Strange or decorative typefaces can 
cause problems because they stretch the letters into dif- 
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ferent forms for artistic effect. But even normal typefaces 
can have surprising variations—even among typefaces 
of the same name. The Times characters produced by a 
Hewlett-Packard DeskJet printer are different from the 
Times characters that come from an Apple LaserWriter. 

Developing algorithms that can still recognize char- 
acters despite these problems is a difficult challenge. 
Software engineers must balance the need for flexibility 
against the demand for accuracy. If the software isn’t 
flexible enough, it will break when it encounters slight- 
ly different typeface variations. On the other hand, too 
much flexibility can also cause errors. The difference 
between a lowercase b and a lowercase h is not very 
great, and a too-flexible algorithm may confuse the two. 


Reconstructing a Page 

OCR software generally works on a large bit-mapped 
image of a page from a scanner. Standard-grade images 
are typically scanned at 300 by 300 pixels per inch. An 
image the size of an 8'^- by 11-inch piece of paper at 


oa 


this resolution requires 1.2 MB of storage. 
Finer-resolution images are possible with more ex- 
pensive scanners, but they’re often impractical for general 
applications because of the images’ huge storage de- 
mands. Furthermore, upping the resolution of the scanner 
does no good if the original page's quality is poor. Coars- 
er-resolution images often come from fax machines that 
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ТД Under the Hood 


OCR Using Templates 
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Several typefaces broken up into 10- by 10-pixel grids for recognition. 


send only 200 by 100 pixels per inch in standard mode and 200 
by 200 pixels per inch in fine mode. These images are further 
blurred and degraded by the fax process itself. Many OCR soft- 
ware manufacturers attempt to handle this all-too-common situ- 
ation by offering special software for fax images. 

Each of the best OCR packages on the market claims to do 
“document recognition,” because all these packages are able to 
construct a file that contains all the formatting information con- 
tained on the page. This process can be complicated, and many 
software developers use many different proprietary tricks. 

Some examples from applications illustrate the complexity of 
this task. ExperVision’s page-analysis routines begin at the bot- 
tom of the page after it is broken into its smallest connected ink 
marks. These marks are grouped into words, and the words are 
grouped into lines. This process depends on an accurate assess- 
ment of the page’s orientation. ExperVision’s algorithm is able to 
determine this to a precision of less than half a degree. (Some 
quick calculations should make it obvious that this type of accu- 
racy is necessary because the lines of text are so long [approxi- 
mately 200 mm] and so thin [approximately 3 to 5 mm].) 

These lines can be aggregated into paragraphs by grouping 
those lines with similar justification, length, typeface, spacing, and 
typography. ExperVision’s software also uses lines, boxes, dif- 
ferent gray-scaled backgrounds, and graphics to delineate the 
paragraphs. 

The final step of the document-recognition process is to deter- 
mine the order of the paragraphs on the page. This is easy to do 
with a one-column manuscript, but the process becomes tricky 
when the document is a page from a magazine laid out with brio 
and verve. The algorithms start with the upper-leftmost block and 
move downward, marking each block along the way. When the 
bottom of the page is reached, the program moves to the page 
top and looks for another column. Inset quotes or tables can be a 
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problem for these algorithms, and most software allows the user 
to edit the order of the paragraphs if the algorithms make a mistake. 

Distinguishing between graphics and text is another problem 
that demands its own algorithm. Most software uses the statisti- 
cal differences between text (black and white with a regular 
rhythm) and graphics (multiscaled with no regular pattern be- 
tween dark and light). One simple algorithm used to do this looks 
at the percentage of completely dark pixels that are within 2 
pixels of a completely light pixel. Most dark pixels in text fall into 


- this category. 


Caere's OmniPage system uses a similar technique to filter 


` out gray-level backgrounds that are often used to highlight or 


differentiate different words or text blocks. This system, called 
AnyPage, adjusts the threshold for background gray on a local 
basis when the software receives a gray-leveled image from a 
gray-level scanner. The system turns the image into a binary im- 
age for processing by converting all values below the threshold 
to white and all those above it to black. 

Choosing a single threshold for an entire page is often prob- 
lematic. A high threshold might remove the gray in a text box 
correctly, but it will also thin all the characters on a white back- 
ground. Why? Because the pixels on the edge of an ink mark 
will often be an average of dark from the character and light 
from the background. In these cases, the lowest possible thresh- 
old ensures that no extra detail will be lost through unaccept- 
able thinning. 

Detecting tables is also necessary if the software is going to 
read, say, an annual report. ExperVision's software recognizes 
tables by looking for several thin columns that are aligned with 
each other. In many cases, the columns are either centered or 
right-justified and filled with numbers. Recognizing this cor- 
rectly allows the software to place the table in the proper tab- 
delimited format so that you don't need to edit the final text out- 
put with a word processor. 


Crossing Your Eyes and to Dote on the T's 

With page reconstruction done, the ink marks are then convert- 
ed into characters. There are many different approaches to rec- 
ognizing characters, but many of them fall into two main camps: 
template-based methods and feature-based methods. Template 
methods maintain a collection of sample letters and identify an ink 
mark in question by finding the closest-matching template. Fea- 
ture methods try to break an ink mark into a collection of “еа- 
tures" by identifying where strokes join and curve significantly. 

The classic template solutions compare each letter to a col- 
lection of models representing all possible letters in all possible 
fonts. These systems usually begin by constructing a matrix rep- 
resentation of an ink mark. ExperVision's system, for instance, 
uses а 10- by 10-pixel mask superimposed on the ink mark. 

If the ink mark is small— perhaps the result of small, 6-point 
text —then it may take up only 4 by 7 pixels in the image. Large, 
64-point typefaces, on the other hand, may measure several 
hundred pixels in either direction. In either case, the software 
divides the ink mark into 10 equal vertical and horizontal sections 
and determines whether the ink mark lying under each of the 
100 mask pixels is generally filled or unfilled. 

The character models, or templates, are constructed with the 
same |0-by-10 matrices, but with ideal versions of the different 
characters (see the figure above). The software recognizes a blob 
by looking for the template with the closest match. 

The methods for comparison can vary. The simplest one is to 
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count the number of pixels that are different from the template. 
The smallest number is the closest match. Although this seems 
straightforward, it is prone to error if the typefaces are not exact 
matches. In such cases, the outline of the ink blob and the type- 
face will not match, no matter how good the image is. 

There are bound to be pixels that disagree. This can cause in- 
terpretation problems where, for instance, the template for a low- 
ercase h may be a better match for the printed lowercase b. The 
number of different pixels between typefaces could be greater than 
the small number of open pixels at the bottom of the A. 

For this reason, most systems have templates created for dif- 
ferent typefaces. After several words, the software determines 
the most-used typeface and looks for matches with this typeface 
only. In some cases, the software uses actual parts of the digitized 
image to define a new font. This can dramatically improve OCR 
performance until other type styles, such as italics or boldfaced 
words, are found on the page. i 

For its recognition software, ExperVision uses machine-learn- 
ing algorithms to find the most important pixels for distinguish- 
ing between characters. The company takes 30 different versions 
of a letter that come from 30 different documents in various 
stages of degradation and then analyzes the 100 pixels in each of 
these 30 examples to determine which pixels are most likely to be 
characteristic for a particular letter. 

The pixels on the bottom of a lowercase A, for instance, are al- 
ways going to be clear, while the ones on the vertical stroke will 
always be dark. The edge pixels along the boundaries of the char- 
acter are often ruled out by this analysis, because they may be 
dark in clean images but clear in degraded ones. The machine- 
learning algorithm ranks the 100 pixels from most to least con- 
sistent for each of the characters. 

This step is not enough, however, because of similarities be- 
tween letters. For instance, the lowercase b, h, k, f, 1, and t all 
share long vertical strokes on the left side. Even if the pixels 
along this stroke remain constant through all phases of degra- 
dation, they will not contribute very much toward distinguishing 
among these six letters. For this reason, ExperVision’s software 
finds the top 24 pixels that are most consistent across all letters 
in the alphabet and removes these from the list for the individual 
letters. The pixels that are left over are most likely to be both 
consistent and unique. 


Feature-Based Matching 

Caere’s OmniPage Professional uses an algorithm that does not 
need to be tuned to the individual typefaces because it is based 
on finding particular features of the letters. The system contains 
100 different “expert systems” that are really just algorithms for 
identifying 100 different characters (uppercase A through Z, 
lowercase a through z, numerals, and punctuation marks). Each 
of these expert systems looks for “features” such as islands; pen- 
insulas; inflection points; long, straight strokes; or strokes of 
consistent curvature. The expert systems also look at the horizon- 
tal and vertical projections of the ink marks and note salient 
features in the constructed curves by summing the number of 
dark pixels that are in a particular row or column (see the figure 
at right). 

The attraction of this type of algorithm, if it can be made to 
work, is obvious. Everyone knows that a lowercase / consists of 
a strong vertical stroke crossed with a horizontal stroke. À type- 
face designer may include serifs or a bent bottom or shift the lo- 
cation of the cross-stroke, but a human reader can figure out the 
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difference. Template-based approaches must create templates 
for each possible font (ExperVision uses 2100 typefaces). Caere 
instead tries to find the essence of each letter in an algorithm. 

The problem with these algorithms, of course, is that teaching 
a computer to identify long strokes, peninsulas, and islands can be 
just as tricky as getting it to read letters. A k may be made up of 
a long vertical stroke and two peninsulas in most normal cases, but 
in some cases a font designer could make the peninsulas too small 
for them to qualify for peninsula status in the eyes of the algorithm. 
They might just resemble serifs instead and thus be ignored. 

Degraded text can be a particular headache for these algo- 
rithms, because a missing pixel could break a long stroke or 
curve. This missing pixel would be just one out of the many 
checked by a template algorithm, but it could fundamentally 
change a feature-based interpretation of a particular ink mark. 
Similarly, an extra spot of dirt could close the loop of a numeral 
5 and make it look like a 6 to a feature-based algorithm. A tem- 
plate algorithm may not have a problem here, however, because 
the rest of the pixels in the 5 would still align correctly. 

Either recognition process can encounter still other problems. 
Humans are able to quickly distinguish between lowercase Л and 
b on paper because they know the context of the language. For this 
reason, all the major software OCR systems include dictionaries 
to assist their recognition algorithms when the going gets com- 
plicated. While these can be a big help in many cases, they quick- 
ly fail when the software encounters proper names that aren't in 
the dictionary or if it must distinguish between two equally valid 
choices, such as if and it. 

Xerox Imaging Systems has one of the most sophisticated 
context-analysis software packages. Called Lexifier (short for 
“lexical classifier”), the package contains encodings of most of 
the major spelling rules and common patterns. Thus, it knows 
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that there's always a и after 4 and that i often comes before e 
except after c. This helps it interpret proper names such as Lex- 
ifier that seem perfectly English-like but aren’t in the dictionary. 

Lexifier also knows many details about common usage, such 
as the fact that U.S. phone numbers must be listed in an XXX- 
XXX-XXXX pattern. The software even knows that area codes 
in the U.S. must have either a | or a 0 as the middle digit and that 
the first three digits of a local three-digit prefix, on the other 
hand, can't have a 1 ога 0 in this position. (This arrangement is 
slated to change in the latter half of this decade when the num- 
bering solutions are expanded to cope with the explosion in the 
number of fax machines, pagers, and other new numbers. Xerox 
says it is ready to deal with this change.) This type of analysis can 
significantly reduce confusing numerical 1s with alphabetical 
lowercase /'s. 


Degradation and Error Correction 
Clean images can be easy to deal with, but degraded images can 
get very complicated because the rules that match one connect- 
ed mark to one character rarely hold anymore. As mentioned 
earlier, fax machines and photocopiers can quickly thin and break 
characters or fatten them up and blur them together. 
ExperVision's template approach is tuned to find the most 
significant pixels in a wide range of documents. Thinned and 
broken characters are found automatically, because the software 
avoids relying on pixels that may disappear in bad images. The 
software only needs to find places to break apart blurred charac- 
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ters. It finds them by looking for vertical locations where there are 
inflection points and then trying out the results. For instance, the 
blurred combination of rn looks like an т in many cases. There 
are three significant pixels that distinguish the two; ExperVision 
put these at the top of the list. 

Caere also has a proprietary algorithm for breaking blurred- 
together letters. Its OmniFont technology, however, faces more 
trouble with broken characters. If the software doesn’t find a 
match among the 100 possible characters, it feeds the ink marks 
in the region to an enhancing process to try and fix the broken 
characters. Missing pixels that fix long strokes are tried. 

Unfortunately, even the best OCR systems make mistakes on 
each page. Degraded text becomes incredibly difficult to han- 
dle. At this point, the ultimate recognition system— yourself — 
must be brought into the process. You have to scan over the text 
to look for bad segments and mistakes. 

ExperVision takes this problem seriously, and the company 
spent time developing a quick and easy-to-use interface for help- 
ing the user proofread the recognized file for errors. You can 
scan through all the lines in the text for errors with the Tab key. 
As you get to each one, the software places a clipping of the im- 
age next to the lext so that you can compare the text to the orig- 
inal image without moving your eyes. There is no need to consult 
the paper version to see if a word is if or it. 

I’ve found that a good user interface can make plenty of dif- 
ference when you're checking for errors. This difference is im- 
portant because most OCR packages allow you to put a document 
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in a multipage feeding scanner and come back later when all the 
recognition work has been done. Proofing then becomes the most 
time-consuming link in the OCR chain. 

The software in an OCR system also keeps track of places 
where it suspected that it was guessing more than recognizing. 
These uncertainties are highlighted for you to check quickly. In- 
tegration of the knowledge from the recognition phase with the 
proofreading phase makes it much easier for you to become fa- 
miliar with the software’s capabilities and limitations. 


Adapting to a Changing World 

OCR is one of the first generally successful applications of AI re- 
search. Its results are good enough to be useful to anyone who 
often retypes clean manuscripts. Unfortunately, the best soft- 
ware still falls short of perfection and requires a human to check 
for errors. Clear, laser-printed pages can often be translated with 
very few problems, but faxed images and marked-up text can 
still lead to many errors. 

This distinction illustrates just how hard it is to program com- 
puters to interface with the world as humans do. If OCR packages 
are made too strict, then they make errors when noise, dirt, or 
degradation causes the letters to be slightly different than the 
way they appear in the templates. On the other hand, if they be- 
come too flexible, they make mistakes, because the letters are 
often very close to each other. 

To a large extent, humans make the process even more daunt- 
ing by constantly reinventing the page styles of the world. Mak- 


ing documents look fresh and new often involves breaking or 
stretching the old rules. The hottest typefaces of today often tweak 
the parameters of the letters to change the visual rhythm of the 
page. This may involve moving the typeface’s midline or mod- 
erating the intercharacter spacing for a decidedly different effect. 

While all these changes can grab your attention, it can confuse 
an OCR package. ExperVision’s package was trained with 2100 
typefaces. This is certainly adequate—until someone comes 
along with the 2101st typeface. Caere's OmniFont algorithms 
can be very flexible until artists find new ways to break the old 
rules that these algorithms rely on—probably using Adobe's 
Multiple Masters technology. 

In many ways, the best OCR packages show that it is possible 
to make computers sensitive to many human thought processes, 
if only in a very limited domain of text recognition. In the future, 
the best OCR systems will improve on their performance by us- 
ing even more sophisticated content-based approaches such as Xe- 
rox's Lexifier. They will also learn to do a better job with poor- 
ly written characters and those degraded by marks like cross-outs 
or underlining. The end result will be more-refined processes 
that may eventually become good enough to trust. In the interim, 
it will be a long time before proofreading is gone. Ш 


Peter Wayner is a Baltimore-based BYTE consulting editor. He has worked 
at Xerox's Palo Alto Research Center developing advanced algorithms for 
OCR and document recognition. You can reach him on BIX as "pwayner" or 
on the Internet at pcw(G access.digex.com. 
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Using C++ for Directory Management 


Use operator overloading to build C++ tools for managing 


your directories 


-| ALLEN I. HOLUB 


I’ve used my C++ directory and 
| dir entry classes to build tools that 
| prune directories, recursively search 
; ' for files, and perform other useful tasks. 
These tools use operator overloading to solve the age- 
old problem of iteration and exploit a few other inter- 
esting features of C++ as well. The list.cpp listing shows 
a simple directory-printing utility, which takes a path 
name on the command line and lists matching files. The 
directory listing shows a sample printout. 

Here's the core of the program, the part that loads the 
contents of the target directory into a data structure, sorts 
it, and prints it: 


directory dí path, filespec ); 

d.sort(); 

while( d ) 
(d++)->print(); 


The analogy is that a directory object 
is a pointer to the first element of an аттау | 
of const dir entry objects, one for 
each directory entry. Once the constructor 
loads the array, you can access it using the | 
normal array-access mechanisms. Since a 
directory object is an analog for a pointer, 
you can use (d++) -»print(),d[is^] 
.print(),or (*d++) .print() to 
print the elements and to iterate to the next 
element. 

The autoincrement (++) operator ad- 
vances the virtual pointer from the current 
to the next directory entry. You can pre- 
increment ог postincrement. The virtual 
pointer evaluates false in a Boolean test 
when the pointer is positioned at the end of 
the list—it’s used in this way in the while 
loop to detect end of list. 

The tree.cpp listing shows another use of 
the directory class. The trav dir | 
tree () subroutine traverses an entire di- 
rectory tree recursively, calling a subrou- 
tine that you provide for per-subdirectory EM 
processing. You provide а root directory |” 
and a pointer to the callback subroutine, ' 
which receives the full path name of each subdirectory 
and the level of the subdirectory beneath the root. (This 
root doesn't have to be the \ directory—it can be at any 
position in the directory system.) If you pass NULL 
rather than a pointer to a callback function, стау dir _ 
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tree() calls def_callback(), which just prints the 
full path name of each subdirectory that is visited. 


Member Function or Global Function? 

There are several implementation issues to discuss even 
at this level. First, trav dir tree() is nota mem- 
ber of my directory class. Generally, functions that 
don’t access any private members (data or functions) of 
a class should not themselves be class members. This 
rule tends to simplify the class definition and improve 
cohesion—the degree to which members of the class are 
related to one another. A high level of cohesion simplifies 
maintenance. 

My decision to make trav dir tree() global 
exposes a fundamental object-oriented design issue. An 
object is not just a haphazard collection of functions re- 
lated arbitrarily. Rather, it encapsulates internal state (the 


à м. 
= А а 


ып 


data members) and message handlers (the function mem- 
bers) that modify or otherwise use that internal state. 

A Smalltalk programmer might argue that trav_ 
dir_tree() should be a member of class direc- 
tory because it implements the traversability property 
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list.cpp: Listing a directory. 


finclude <stdio.h> 
finclude <stdlib.h> 
#include "dir.h" 


main( int argc, char **argv ) 
{ 

if( argc > 3 ) 

{ 


return -1; 
) 


char *filespec = ( argc € 3 ) ? **.** ; агау(21; 
char *path x { атоус-='2 0) 2° =." : argv(1]; 


directory d( path, filespec ); 

d.sort (); 

while( d ) 
{d+4+)->print (); 


return 0; 


of the directory object, but that’s not particularly good C++ 
style. Smalltalk functions must all be members of some class; 
C++ doesn’t have this limitation. If you’re a Smalltalk program- 
mer, think of the C++ global level as the equivalent of Smalltalk’s 
object class. 

In general, a member function should do two things at once: use 
the object’s internal-state information and mechanisms, and hide 
these things from the outside world. The second requirement 
means that supported messages should implement operations in 
a way that’s independent of the underlying data structures. A 
function that does not fulfill these requirements has no business 
being a member of the class. 


Privacy Issues 

The next two issues are interrelated: privacy and default argu- 
ments. I’ve chosen to make def_callback() astatic 
global (thereby limiting its scope to the current file) and then 
use def_callback() intrav_dir_tree() when NULL 
is passed as the second argument. If I had made trav_dir_ 
tree() amember of the directory class, I could have made 
def callback() private and then used the C++ default- 
argument mechanism to call it indirectly, like this: 


class directory 

( 

static void def. callback 
(const char* name,int lev); 


int trav. dir tree 
( const char *root 7 Ы 
void (*callback) (const char*, int) 
- def callback, 
int do depth first = 0 
)7 
à 


Note that def_callback() has tobe static if you want 
to pass it using a normal function pointer. A member-function 
pointer, which is declared with a different syntax, would have to 


214 BYTE DECEMBER 1993 


fprintf(stderr, "Usage: list [directory] filespec} \n" )4 


4 сай also use- (tåre) print); 


point to a member function of class directory. The 
fact that it’s static is all the more proof that neither 
def_callback() nor trav_dir_tree should 
be members. The static functions exist in C++ only 
to provide access to stat ic data (e.g., instance counts) 
that needs to be accessed even when no objects of the 
class exist. 

For the sake of completeness, I should mention a 
third alternative. І could have achieved the same result 
with virtual functions: 


class directory 
{ 
virtual void callback 
(const char* name,int lev); 


int trav_dir_tree 
( const char *root = 
int do_depth_first 
) 
{ 
Y" PY 
callback(); 
22111 
} 
}; 


a xd 
0 


1 


But this organization would force the user of the class to derive 
from the directory class just to customize trav_dir_ 
tree (). Instead of simply declaring a function and passing a 
pointer, the user would be forced to create a complete derived- 
class definition that included copy constructor and opera- 
tor=() functions. To my mind, this strategy adds needless 
complexity in pursuit of a dubious goal—the theoretical purity of 
using derivation to do all your customization. 


Constructing the Directory Object 
The constructor of the directory class takes three arguments 
and supplies defaults for all three. Here’s the prototype: 


directory ( 
const char *path өр "ыт; 
const char *filespec = "“.%”, 
attribute selector 


T 


a_everything 


The first argument specifies the path to the directory you want to 
load. The second selects which files to load. The third, an at- 
tribute/permission mask, refines the selection. 

The arguments are ordered so that defaults give the most nat- 
ural behavior: No argument gets everything in the current direc- 
tory; only the directory name gets everything in that directory; the 
directory name and a file spec get only the matching files. You 
make an attribute mask by performing an OR operation on one or 
more attribute bits spelled out in the dir.h file (part of the down- 
loadable listings for this month’s column; see the editor’s note at 
the end of the article). 

One problem with loading the directory structure in the con- 
structor is that you can't call a constructor directly; the compiler 
calls it indirectly as a side effect of a memory allocation. A state- 
ment like 
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а” | 
А directory listing. 


«Ім. = 
rw. LEO 


mier a sh. 


directory ("“some_path") ; 


looks like a constructor call, but it’s really a cast operation that cre- 
ates a temporary variable of class directory and initializes the 
temporary variable using the constructor that most closely match- 
es the arguments to the cast. The temporary variable is usually dis- 
carded when the implicit declaration (i.e., the cast) goes out of 
scope. Consequently, one constructor cannot call another, and 
you can’t reconstruct an object by calling the constructor ex- 
plicitly. 
The solution to this problem is the following function: 


void load( const char *path - SAMPLE" 
const char *filespec - "*.*", 
attribute selector = a, everything ); 


which works like the constructor but can be used to add entries to 

an already-existing directory object: 

directory d(); // load current directory 

// add root directory contents to list: 

d.load( JA ығы” 
directory::a_everything ); 


The constructor itself is actually an in-line function that does 
nothing but call load (). 

Although you can't call a constructor directly in С++, you 
can call a destructor if you fully qualify the name (i.e., if you 
use the class name and a : :). You can use this mechanism along 
with a load () call to clear out an existing directory ob- 
ject and reload it from a different directory, like this: 


directory d; // load with current directory 
OY oe 
d.directory::~directory (); 
d.l60nd(/*...*7); 


// clear it 
// reload 


Using enum Instead of Macros 
One interesting support function is the following: 


int sort( 
sort criterion int primary 
- directory::by path, 
sort criterion int secondary 
z directory::by path, 
sort criterion int ternary 
z directory::by path, 
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233 12/29/86 07:39:00 - c: /Brc/toolá/alphamum. c | 
455 07/02/89 20:45:38 - c: /src/tools/bfgetg.6 | bese 
0 06/17/92 18:08:30-- a: /sre/tools/curses 
2271 04/24/90 12:38:00 - ci/sxc/tools/cursor.c 
2271 04/24/90 12:38:00 - c:/src/tools/foo.exe 
397 05/17/93 21:24:30 - c:;/src/tools/pargv.c 
2661 05/26/93 13:40:08 - c:/src/tqoois/queue.c 
247 12/29/86 07:39:46 - c:/sre/tools/stoupper.c 
29 09/30/92 14:02:10 - c:/src/tools/hidsys | 


sort criterion int quaternary 
= directory::by. path ); 


This sorts the directory entries according to the specified 
criteria, which are spelled out in an enum defined in- 
side the directory class definition in dir.h. (The cri- 
teria are things like full path name, extension, last-mod- 
ified time, and so forth). 

What is interesting here is the idea of using an enum 
that's a member of a class instead of a sequence of #de- 
fine statements, The disadvantage of a macro is its 
scope, which is effectively the entire module in which it's 
defined. This too-large scope causes maintenance prob- 
lems when you want to reuse the name of a macro that's defined 
in a .h file in your own code. If you use MAX ВСЕ SIZE in a .h, 
for example, you can't reuse that name in your own code without 
causing a maintenance problem. 

You can solve this problem with an enum, like this: 


class directory 


{ 
public: 
enum sort_criterion 
{ 
by_path, 
by_extension, 
7*4 
}; 
} 


This approach has two big advantages. First, the class forms a 
scope with respect to the member functions. Consequently, the 
enum’s field names can be reused in other class definitions, and 
even globally, without causing any conflicts. You must access the 
field with a class_name: :, as was done earlier, but that's a 
small price to pay. Second, although I don't do it here, you can 
make the enum private, effectively limiting access to it to 
the members of the current class. A macro would have global 
scope. 

Note that you can take this strategy a step further and declare 
the enum locally (i.e., inside a function), thereby limiting the 
scope of a constant to the current function. Generally, if a constant 
value will fit in an int, you should use an enum rather than a 
#define to define the value. If an int is too small, use a 
const definition. You should never use a macro to hide a con- 
stant value in C++. 


Operator Overloading 
Several operator-overload functions are used to iterate over (i.e., 
visit every member of) a directory. Overloads of [], *, and -> 
access the current directory entry, and ++ advances to the next 
entry. 

Here's the prototype for another useful overload: 


operator int( void ) const 
This function, which ostensibly defines a type conversion from 
directory to int, can be used in Boolean tests. For example, 


in the following, 


directory d(); 
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while( d ) 
(d++)->print 


the operator int() function is used to evaluate 
the d in the while statement. The directo- 
ry::operator int () function evaluates false 
when it’s at the end of the list of directory entries, 
thereby stopping the iteration. 

Operator overloading makes traversal very clean, 
but its use is controversial, so a defense of it is in 
order. Operator overloading is one of the most abused 
features of C++, and you should keep yourself sane by 
using it sparingly and always obeying the “no sur- 
К rule: Expressions that look like С expressions 
should act like C expressions. You would never over- 
load operator- to subtract (at least I hope not), 
but you might be tempted to overload + to do set in- 
tersection and * to do union. You'll never keep them 
straight, though, and even if you can, users of your 
code won't be able to. If you want a good example of 
how not to do things, look at the Microsoft Foundation 
Class's CRect class, which uses operator overload- 
ing inappropriately to implement things like inter- 
section. 

The current implementation has a reasonable C 
analogy for the operator overloads. A directory object 
acts like a pointer to an array of const dir entry 
objects, so the operator overloads work in an unsur- 
prising way. 


Querying Objects 

The various directory-element functions all return 
pointers or references to dir. entry objects. Inter- 
estingly, the constructors for the Gir entry class 
are all private. The copy constructor and oper- 
ator-() functions are also private, so you can't 
make а copy ofadir entry,either. Since a dir_ 
entry is really part of a di rectory, it shouldn't 
be possible to separate one from the other by making 
a copy. 

Although you can’t modify one, you can access 
the information encapsulated in a dir entry(). 
Access to internal member data is poorly understood 
by C programmers, who think of a class as a super 
struct—really a collection of fields—rather than 
a black box that you send messages to. À good anal- 
ogy is to a float, which is really a packed struc- 
ture that has three fields: a sign, a mantissa, and an ex- 
ponent. You would ncver consider accessing these 
fields directly; rather, you treat the structure as a sin- 
gular object. You should treat all C++ objects the 
same way. All data members of a C++ class must be 
private—there are no exceptions to this rule. Be- 
cause the Microsoft Foundation Classes violated this 
rule, users who accessed member data directly un- 
der version ] had to rewrite their applications when 
those members vanished in version 2. 

So, the dir entry class provides no direct access 
to the internal fields. The next question is how to 
grant access to the data. You should first ask yourself 
if direct access is even necessary. Take the example 
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MORE DIR_ENTRY ACCESS METHODS 
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const; 


const dfrectury: :aLtriouLe 


attrib( void ) const: Attribute mask 


of an employee record. A C programmer would probably (in- 
correctly) write an employee-record class so that you could access 
the name and address fields directly. A C programmer new to 
C++ would read the rule about no direct access to data and prob- 
ably do something like the following: 


class employee rec 
{ 
char *name; 
public: 
const char *getname(){ return name; } 
void setname(char *n)í name = n; ) 


57 


But that’s exactly the wrong thing to do—hardly different from 
Just making the name field public, with all the problems that 
entails. 

There is one advantage: You could change the internal type 
used to store the name without changing the external interface, 
like this: 


class employee rec 
{ 
CString name; 
public: 
const char *getname () 
( return (const char*)name; } 
void setname(char *n)í name = n; } 


}; 


A little more analysis reveals that you really don’t need direct ас- 
cess to the name at all, however, and it’s only at that point that the 
employee rec becomes a true object. If you add messages like 
"display yourself,” “print yourself," and “update yourself inter- 
actively by querying the user," you can eliminate all external ac- 
cess to a name field. The system sends truly high-level mes- 
sages to the employee rec object, and that object takes care 
of the details. For example, the object could interpret "update 
yourself" as "put up a dialog box that will allow the user to 
change the name field." This way, the object itself takes over 
the mechanics of an update. 

In another operating environment, the same message might 
have a completely different effect. The program that uses the 
emp record doesn't care about any of this as long as the record 
gets updated. Changes to the update methodology won't affect the 
surrounding code. 

The dir entry takes essentially this approach, exporting 
data through two messages: "print yourself" and "print yourself 
to a string." Here are the prototypes: 
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void sprint(char *buf, 
const char *format=def_format) 
const; 


void print (FILE *stream = stdout, 
const char *format-def format) 
const; 


Here, print () writes to the specified FILE (not 
iostream), and sprint () writes to a buffer. 
The format string works much like printfí), 
but it also adds str f time () conversions for 
printing the last-modified date and time, along with a few other 
directory-specific conversions. 

Prototypes for additional data-access methods appear in the 
table "Moredir entry Access Methods." Two of these, dir 
and name, further illustrate why it's better to use messages (i.e., 
member-function calls) to access attributes of a class than to per- 
mit direct access to the member variables. These functions eval- 
uate to pointers to arrays that hold, respectively, the directory 
and root-name components of a file or subdirectory name. 

Space for these arrays is not allocated until you call name () 
or dir (), however. That means you won't incur the memory 
overhead—or the processing overhead of isolating the name and 
directory components from the full path—unless you actually 


To my mind, iostreams аге an 
overly complicated reinvention 
of the wheel and an abuse of 
the operator-overloading 
mechanism. 


need this information. À more naive implementation would do this 
allocation and initialization in the dir entry constructor. 


Problems and Improvements 

Although I’ve found the directory classes pretty useful in their cur- 
rent form, the current implementation lacks autodecrement (-) 
operators and support for adding or subtracting ints to di- 
rectory objects (e.g., d+=1). I haven't written these func- 
tions because I haven't needed to use them, but my "no sur- 
prises" rule dictates that they probably should exist. 

The implementation also does not support << overloads to 
print directory and dir_entry objects. I detest the io- 
stream system, so I don’t use it. To my mind, iostreams are 
an overly complicated reinvention of the wheel and an abuse of 
the operator-overloading mechanism. You wouldn't call an out- 
put function shift left formatted () , апа you shouldn't 
overload « « to mean "output." 

The abuse also causes problems. For example, the following 
code 


соме << kK & OWE: 


does not output the masked character, and 


CString s1, s2; 
Dout << 51 += S2 ; 
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SHOW 


AlTech' s (eye-tech) oudioSHOW brings multimedio oudio, video and television to your 
computer today! audioSHOW allows you to interface your computer’ s VGA output to опу 
television or videotape device. This function, olong with audioSHOW's built-in 
mind-blowing sound ond multimedia capobililies, means your presentotions, trainings ond 
ony other computer activities will have maximum impact. Imogine recording your 
computer’ s output to videotape AND adding o music soundtrack consisting of CD music, 
a synthesizer orchestrations, sompled sound effects ond narration. This is the power of 
audioSHOW! 


audioSHOW is a ló-bit ISA compatible interface cord (pictured above) that includes 
complete sound ond VGA-to-video copobilities. И includes bath SCS! ond Mitsumi CD-ROM 
interfaces, which allow access to multimedio CD-ROM titles, Kodak Photo and music CDs. A 
built-in joystick port ond а MIDI In/Out part option complete your multimedia PC 
compatibility. With the ability to record both oudio ond VGA to videotape, oudioSHOW is the 
perfect tool for distributing your multimedia to friends, clients, and the world in general. 

oudioSHOW takes опу presentotion ond turns it into multimedia nirvana. 


With oudioSHOW you get great sound: Ре Stote-of-the-ort, 16-bit stereo input, 
sampling/recording, and output. The on- -boord music synthesizer uses advonced 4-operator 
FM synthesis to produce realistic sounding instruments. A 4-watt high-fidelity stereo 
amplifier ond mixer allow you to arrange your sounds, and feature-rich saund sampling and 
sequencing software makes audio creotion easy and fun. You con even expand audioSHOW 
with an optionol wavetable sound synthesis module that gives your PC the most radical 
music synthesizer technology available. In short, audioSHOW hos oll of the tools for getting 
maximum sound into ond out of your PC. 


Call Today: 1-800-882-8184 


oucdioSHOW is o registered Irademork of AlTech International. "Multimedia Television and "Vision for Multimedia“ ara 
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Maximum Television. 


audioSHOW converts your VGA output to NTSC (stondord television). Since it tokes the 
computer signal from on external VGA port, audioSHOW works with ony compatible VGA 
cord, ii even supports dual monitors (VGA ond video simultaneously) and S-Video output 
signals for the highest quality picture. With resolutions up 1o 640 x 480 x 16.7 million 
colors ond odvonced ontiflicker circuitry for rock-solid Windows, oudioSHOW brings 
maximum visual punch to your presentotions ond multimedia television! 

Maximum Compatibility, Features and Productivity. 
audioSHOW is compatible with oll of the leading sound and multimedia standords, including: 
SoundBloster Pro, ProAudio Spectrum, AdLib, Microsoft Windows, and Video for Windows. 
This means thot oll of your games, entertainment, presentotion ond multimedio software will 
not only sound great, but have the obility to be displayed on any television or recorded to 
videotape! In addition, terrific bundled software like Aristosoft" s Wired for Sound ond 
lenel's MultiMedia Works ollow you to ceate the ultimate oudio/video computer 
experience. 


Maximum music. Moximum television. If you want to hear, see and experience moximum 
multimedio see your local dealer and ask for audioSHOW. Or coll toll-free 1-800-882-8184 
for more info. audioSHOW, from the Vision for Multimedia company. 


Allech 
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47971 “ипар Blvd., Fremont, CA 94538 
510/226-8960 510/226-8996 (fax) 
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SOFTLANDING 
LINUX SYSTEM 


SLS: POSIX UNIX clone for the 386 
As reviewed in March “UNIX WORLD” 


ГЕЙ: • full kernel source € X1 1R5 Openlook • TeX 
* emacs 9 TC/PIP, NFS & SUP е complete C & C++ 
development environment • 600+ utilities е SVR4 ELF binary 
compatibility e Windows 3.1 API & ABI € DOS Emulator 


Priol: • $99 U.S. plus $15 S&H for 30 disk distribution, 


or QIC 150 tape, or CD (CD includes full source) or 
e $199 US. is $15 S&H for quarterly subscription 


CIT 
GEHE. leuchdowKs U^ DOS fabu 
. * Money Order 5 $ Dealer Inquiries Welcome * Motif available | 
| P.O. Box 48054, 3575 DOUGLAS Sr., VICTORIA, B.C. V8Z 7H5 CANADA 
PHONE (604) 592-0188 Fax (604) 595-5820 


"m images to your Windows Bee 
cations? Avoid storage problems wi 
fractal image compression, the technology 
that inspired PC/Magazine to declare 
"The advantages of fractal compression 
are unmatched." 


. This technology is now 
available to Windows 3.x 
developers in POEM 

- ColorBox Ill, which pro- 
vides DLLs for: 


|. e Ultra-high compression; 

e Resolution independent 
images; 

э Background compres- 
sion; an 

е FIC-Ill coprocessor support 


For database, multimedia, archiving or 
olher applications, ColorBox IIl is compre- 
hensive, easy-to-use and at $995, sup- 


risingly affordable. 


Call today for more information. Learn 
why ColorBox [ЇЇ can solve your image 
storage problems. 


Iterated Systems, Inc. 
-5550-A Peachtree Pkwy.,Suite 650 


nos Norcross, GA 30092 
“Tel: 1-B00-4FRACTL е Fax: (404) 840-0806 
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Some Assembly Required 


does not output the concatenation of the two strings, because the 
shift operator has higher precedence than both & and +=. I'd feel 
better if a very low-precedence "output" operator, such as <- 
or : =, was added to the language, but I don't think that will ever 
happen. In any event, I/O overloads of the shift operators are 
easy enough to add—they don't even have to be friends of the 
directory ordir. entry classes, because no access to in- 
ternal data is necessary. 

Here's another problem. The directory objects store the 
dir entry objects internally as a linked list. (Each dir, en- 
try has a next field, and a head pointer is stored in the di- 
rectory object. I didn't use Microsoft's list functions because 
they ‘те inefficient, error-prone, and difficult to use.) The linked- 
list approach is convenient when loading a directory because 
there's no easy way to determine the size of a directory without 
reading it in. But the linked-list approach makes the [] operator 
very inefficient—it counts over from the head of the list —and 
would make the operator-() function difficult to write as 
well, A related problem is the time required to allocate and ini- 
tialize the array used for sorting. 

These problems can be solved by storing the dir entrysin 
an actual array rather than a linked list, but this solution introduces 
problems of its own. First, you don't know how long to make the 
array until after you've read in all the dir. entrys. You could 
just allocate a worst-case array, but every time I’ve done that, I’ve 
ended up needing more array elements than I had available. You 
don’t want to make the worst-case size so large that you waste 
most of the space most of the time so you can accommodate an 
occasional very large directory. 

You could move the code that creates an array of dir_entry 
pointers and initialize the elements to point at the dir_entry 
structures from directory: :sort () to the constructor, but 
then you're wasting the space used by the "next" pointer in each 
dir entry, and you're adding unnecessary overhead in those 
situations where you don't need to sort things. 

As a third alternative, you could isolate the "next" pointer into 
a base class and everything else into a derived class, create a 
properly sized array of derived-class objects, and then copy only 
the derived-class component from the linked list to the array. 
That's a lot of work, though, and the delete needed for each 
linked-list element would slow things even further. 

The [] behavior can be improved, if not fixed completely, 
by using a doubly linked list and keeping a most-recently ac- 
cessed-via- [] pointer and associated index in the directory 
object. You can then count forward or backward from the point- 
er rather than from the beginning of the list. This strategy works 
fine for improving sequential access, but it doesn't help much for 
random access. 

The real question is whether efficient support of [] and any 
support of -, +, +=, -, and -- are required. I think not, but if you 
disagree, they're easy to add. Even in the current form, however, 
I've found these classes very useful in my own work. Bi 


Editor's note: The complete listings for this article are available 
in electronic format. See page 5 for details. 


Allen I. Holub teaches C++ and compiler design at the University of Cali- 
fornia-Berkeley Extension. His recent books include С+С++; Programming 
with Objects in C and C++ (McGraw-Hill, 1991) and Compiler Design in C 
(Prentice-Hall, 1990). You can reach him on BIX c/o "editors" or on the 
Internet at holubG violet.berkeley.edu. 
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ONLY FASTBACK 
PLUS 6.0 


eds Concerned about reliability? Then 

mesi youll be relieved to know that our 
Advanced Error Correction ensures the 
safest backups possible. You can destroy | 
up to 11% of the data оп a backup 
diskette (up to 50% on a tape) and 
Fastback Plus will recover every last 
byte, error-free. 


wed Truly efficient backup is a com- 

LS bination of speed arid compres- 
| sion. Since you dont want to spend a 

second more than you have to on back- 
up, youll be glad to knee that only Fast- 
back Plus 64 achieves both an average | 
compression rate of 50-88% and speeds. | M 
as high as ЮМЕ per minute. il 


| eds Fastback Plus 60 supports more 

SSF drives than anyone — from QIC 

| 40 and QIC 80 to large capacity SCSI 
devices, whether they use controller 
cards with ASPI interfaces like 
Adaptec, a Microchannel bus, or even 
a Future Domain card. And yes, Fast- 
back Plus is certified compatible with 
Colorado Memory Systems. 


ed If youd Jove to back up from your 
| laptop directly to your desktops 
tape drive (or any other device, for that 
matter), you'll have to get Fastback Plus 
60. Then you can enjoy our full range 
of convenient features, including 
scheduling and unattended backups. 


pea) nem t better things to keep 
on your Фала tape 
drive, you'll want to get Fastback Plus 
60. if theres a tape drive anywhere on 
your network, you can back up to it 

with Fastback Plus 60 —and only with 
Fastback Plus 6.0. 


uds Fastback Plus 60 isnt the only 
e backup software that scans for 
viruses. But its the only one that does 
itwhile your backup is in progress. 
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ғігғіН СЕМЕРАЛТІОН SYSTEMS, INC 


Backup of the people. 
bythe people © 


ahd for 


If you wanted to create an impor- 
tant new version of the world’s best- 
selling backup software, who would 
you ask for advice? 
How about people who'll use it? 
Thats what we did. 
We surveyed over 2,000 people 
and based the proto- 
| type of our new 
| Fastback Plus Version 
6.0 on their input. 
Then we in- 
vited 40 users — 
- novices, propeller- 
heads, people who 
' swear by Fastback, 
| people who swear at 
it, and резе who swear they ve 
never seen it — to visit our offices 
and work with us personally. 
During 30 days of interface 
design and usability testing, we ran 
up some hefty hotel bills. And 


FEASTBACK ТЕ 


| learned some valuable lessons. 


We learned, for example, that 


| our installed base is nostalgic for 


the simple, straightforward, every- 
thing-available-at-a-glance inter- 


| face we used way back in Version 2.0. 


We learned that while some 
prefer to select files by typing in 
specs and others prefer to point and 
click, everyone wanted a choice. 

What's more, they wanted im- 
mediate access to every option upon 
loading — the way it’s done in Direct 
Access, our best-selling menuing 


the people. 


They wanted an Express menu 
with improved screens, ——— 
file selection раа 
and a Compare 
function. With 
separate menus mise 
for Backup and ҒҒ 
Restore. я: 
And while | 
they were on the 
subject, our 
subjects insisted | 
that restoring r ая couldn 1 be more 
should be as simple = er iia En E 
and as effortless as шатапа back them all up al a keystroke, 
possible. or simply point and click. 
They weren't kidding, either. 
After they'd selected the file 
they wanted, they figured Fastback 
ought to tell them when it was 
backed up, what type of media it 
was backed up to and what type of 
backup it was. 
“Anything else?” we asked. 
“Sure,” they said, 
and asked if 
Version 60 
could do 
dishes and 
take out the 
trash. 
We said it 
couldnt, but when 
we told them it could do 
all the things listed in the box on the 
left, they were delighted. 
Call 800-926-4289 Ext. 77 
and you will be, too. 
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Develop Cross-Platform GUI 


Applications ina Single Stroke. 


Windows & >» 
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Master the art of mult+platiorm ӨЛЕ, 

XVT Software is the leading choice of world-class 
developers for one reason: It is the simplest, quickest path 
to building quality applications that port to every GUI 
without compromises in look-and-feel or performance. 
Plus, it's easier to learn and use than native toolkits, so your 
time and effort goes into your application, not your GUIs. 


KVT gives you simultaneous original GUIs. 

Because ХУТ uses native GUI objects, your application 
is indistinguishable from one written directly to the native 
toolkit. Through our layered architecture, you achieve 
equivalent cross-platform functionality appropriate to each 
GUI, without the overhead and inflexibility of proprietary 
emulation-based systems. 


XVT puts complete C/C++ solutions at 
your fingertips. 

The XVT Solutions for C and C++ each include an 
Interactive Design Tool and the XVT Portability Toolkit. 

Our Design tools let you use your mouse to design 
and lay out your GUI, using native and custom controls, 
then test it on all your target platforms before generating 
and compiling your code. 

When combined with in-depth consulting, training 
and support, plus a wide range of Partners products, XVT 
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forms the most comprehensive and advanced solution " 
for developing completely portable GUI applications. 


Developers judge XVT to be a masterpiece. 

ХУТ is the base document for the IEEE's GUI 
standardization effort. Our thousands of customers include 
internal and commercial developers like: Alcoa, Amoco, 
AT&T, Avis, Ford, General Motors, Grammatik/Reference 
Software, Kodak, Lockheed, NCR, NEC, NIST, Novell, 
Rockwell, Siemens, Sony, Southwestern Bell, Tandem, 
Uniplex, Unisys, US Army and US West. 


Call now for a free XVT Technical Overview 
and Demo. 


Ask about XVT training in FL, NY, WA, TX, NJ, and more. 


SOFTWARE INC 
The portable GUI development solution. 


1-800-678-7988 


XVI Software Inc. 4900 Pearl East Cir. Boulder, CO 80301 
(303) 443-4223 FAX (303) 443-0969 
For European inquiries, contact: Precision Software GmbH 
Phone: 49 0 61 03/37940 Fax: 49061 033695 5 
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Clean Water and Dirt 
Keyboards 


1 t has been a hectic month, with many trips. The most | i 
notable was to Stockholm, where I got to fire a Karl Gustav re- [ 
coilless cannon and visit the home of my legendary Norman an- Г 


cestors, 


We arrived in Stockholm for the Water Festival. Stockholm 
is built on a number of islands, at the junction of a very large 
freshwater lake and the Baltic Sea. The festival celebrates Ше 
fact that the waters—fresh, salt, and brackish—are all clean 


and clear. You can swim right off the pier by the Royal Castle 
or down by the yacht landing near Embassy Row. You can fish anywhere and 
safely eat the fish, and, for that matter, I suppose you could drink the water from 


the lake. 


The way they manage that is by using a great deal of public transportation, 


most of which is electric; much of the electric- 
ity is generated by nuclear power plants. We 
took the X-2000 bullet train from Stockholm to 
Góteborg; very fast and very smooth. We went 
to the southwest so that we could visit the town 
of Falkenberg; those familiar with my novels 
will understand why that was important to me. 
Falkenberg is in the part of Sweden that was 
Danish in the ninth century. That’s the area from 
which Rollo led his Vikings off to France to 
found the Duchy of Normandy. My remote an- 
cestors were part of that trek, but when I named 
one of my major characters John Christian 
Falkenberg, I didn’t know the town existed. 
Anyway, we took the electric train to Goteborg, 
‘and we noted that much of Sweden uses electric 
trains and streetcars. 

It’s a law of physics that EMFs (electromag- 
netic fields) form closed loops, and there are 
more electromagnetic lines of force inside the 
field loop than outside; meaning that all the pas- 
sengers, and the drivers, of electric transportation 
are exposed to one whack of a lot more EMF 
radiation than you can manage by sitting next to 
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a computer, or living near a power transmission 
line, or operating electronic appliances. Some- 
how, those who worry excessively about low- 
level EMF radiation never think about such 
things; they choose instead to look at high per- 
centage increases in tiny numbers of rare events. 
Ah, well. 


I visited the Swedish Royal Air 
Force base a: Uppsala, and on the way back 
I needed an aspirin, so we stopped at a large de- 
partment store. It had a computer department, so 
I had to go look. What I saw was an area about 
30 by 30 feet. Against one wall was a pile of 
Atari ST machines. More prominently displayed 
was a larger pile of Amiga computers; that in- 
cluded a floor dump right at the entrance to the 
computer section. There were some stacks of 
software, perhaps 20 items for each kind of ma- 
chine. The rest of the room, about 75 percent 
of it, was filled with Nintendo and Super Nin- 
tendo machines and game cartridges, with an 
enormous floor dump of Super Mario Brothers. 

I'm told that the Amiga is quite popular in 


After a trip to 


Pournelle 


Sweden, Jerry 
returns to Chaos 
Manor to clean 
keyboards, look at 
Symantec's Q&A 
line, reinstall 
0S/2, and maybe 
find a killer 
application for 
that operating 
system 
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Pournelle 


Sweden as a home system. Professional 
offices mostly use European- and Swedish- 
made PCompatibles. Microsoft is the ma- 
jor software publisher; indeed, I found out 
after I got there that Microsoft was one of 
the sponsors of the science and science 
fiction convention I attended as guest of 
honor. Many of the attendees came from 
the newly liberated Baltic republics, and 
there were a few from as far away as Bul- 
garia. The economy being what it is, the 
convention was a low-key event, but I had 
a great time. And it sure is nice to see a 


city that is celebrating its clean and spar- 
kling water. 


Ts ot back just in time for an- 
other disaster, with my computer 
complaining of memory errors on start- 
up. This time I remembered what does it: 
I turned off the machine, disconnected the 
keyboard, turned it upside down, and beat 
on it for a while. A bunch of junk fell out. 
I connected it back up, and Lo!, no more 
memory errors. Even the newest machines 
use the keyboard encoder chip as part of 


NEW FACE ON YOUR HOST DATA... 


VT EMULATION GIVES YOUR 


A term, host data was dull, 
colorless, and limited by aging host 


applications. KEAterm transforms your host 
data—matking it better looking, and more 


useable. 


Apply the power and ease of Windows 
tools, like Excel, 1-2-3, WordPerfect, Visual 
to your host data using KEAterm's 


Basic... 


KEAterm 420—a powerful link to 
your VAX and UNIX text 
applications, 

KEAterm 340—for applications 
requiring ReGIS, Tektronix, or sixel 
graphics. 

KEAterm—icr Windows NT 
available soon! 


Empower your desktop now! 
Call 1-800-663-8702 


KEA Systems Ltd. 

3738 North Fraser Way, Unit 101 
Burnaby. B.C. Canada V5J 5G1 
Phone: (604) 431-0727 

Fax: (604) 431-0818 
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DDE, hot links, file transfer, and user-defined 
menus and dialog boxes. And youll get 
more done faster with multiple KEAterm 
sessions. 


Advanced features include a powerful 
macro language and definable on-screen 
button pads, to make your work even 
easier. KEAterm speeds your work with high 
throughput over your serial port or installed 
TCP/IP or LAT network. Ш 
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the A20 handler (address line 20, which 
accesses high memory), so if there’s any 
kind of short or low power in the keyboard, 
the computer can believe it has a memory 
error. If you get memory errors on start-up, 
be sure the keyboard is all nght before you 
open up the computer. You may save your- 
self a lot of work. 

Incidentally, I have a whole bunch of 
new keyboards that incorporate trackballs. 
Key Tronic makes the Тгак101 with a 
good feel and layout, with the trackball in 
a convenient place. Of course, keyboard 
feel is a personal thing: I happen to like 
the noisy snap action of IBM and North- 
gate keyboards, rather than the softer and 
more quiet action of the Key Tronic key- 
boards, but many have the opposite view. 
I also like having the function keys on the 
left side rather than across the top. My 
partner Larry Niven, on the other hand, 
wants his on top. The solution to that is 
the Northgate OmniKey Ultra, which has 
them in both places. 

Having the trackball on the keyboard 
makes a lot of sense, particularly if you 
use furniture with a keyboard drawer. But 
there is one drawback: while a mouse has 
to pick up junk off the table when it wants 
to gum itself up, the trackball collects crud 
from above. If you do use a trackball, 
you'll probably have to clean it daily. 


Trips are an opportunity to test 
portable computers. This time, I carried 
the Gateway HandBook to use as a very 
portable notebook and an old, battered 
Zenith Mastersport 386SL for heavier-duty 
work. Alas, my HandBook needs a new 
battery pack; it used to hold a charge for 
hours, but no longer. This is a pity, be- 
cause it fits in a shoulder bag and can be 
carried to museums and other places you 
don't want to take a heavier machine. 
When it's working, I love it, and I'm sure 
a new battery will fix everything. 

The Mastersport, like the ubiquitous 
bunny, just keeps going and going. I have 
much faster portables with Jarger screens, 
but I keep coming back to that old ma- 
chine. The screen, although smaller than 
those on some new machines, is very read- 
able, more than good enough, and I love 
that keyboard. Also, the Mastersport is ex- 
tremely reliable. One of these days, I'll 
upgrade to a newer model just so I'll have 
that to write about, but meanwhile, I sure 
like that ancient laptop. 


My mail is pretty heavy this 
month, with a number of complaints about 
my criticism of Symantec's new Q&A 
Write for Windows. Typical of them is 
Joel Fritz, who says, "I can understand 


“You asked for a powerful and affordable tool to 
develop client/server applications. I hat's why 
І developed System Architect 5.0." воза... 


Developers and project teams looking 
for a CASE-based tool for client/server 
application development will find the 
answer in System Architect™ 3.0. This 
latest version of the CASE price/perfor- 
mance leader includes all the features of 
expensive tools for a fraction of the cost. 

To quote CASE Trends Magazine: 
“Popkin Software and Systems have 
delivered on their promises, by offering 
inexpensive, easy-to-use products that 
deliver results.” 


System Architect 3.0. 


SA 3.0 simplifies the development of 
client/server applications by supporting 
multiple methodologies including 

Information Engineering, Gane & Sarson, 
Yourdon, IDEE OOA&D, SSADM IV, 
Shlaer/Mellor, and Ward & Mellor. It also 
features an integrated dara repository you 
can customize. And it runs under MS 
Windows® or IBM's OS/2 PM? и 


Flexibility And Functionality. 
The ideal combination of flexibility and functionality has made SA the 
undisputed price/performance leader. As the needs of developers have 
27 changed, so has the scope of SAS features and options: 


= 0 


ЗЕ "1 
21 | 
— 4 


2% SA Screen Painter: Allows repository-based development 
MÜCROEDET: of GUI screens and menus or 
WINDOWS. character-based screens. ^ 


SA Object-Oriented Version: Supports 


and SQL triggers from entity models for 


REPOSITORY 


ITEM ARCHITECT 3.0 


SA/SOL WINDOWS ні 


Put Your Project Team In A Class Of Its Own. 


System Architect 3.0 makes your project team more productive 
because it lets your users really work together. It does this with a range 
of capabilities including: 

Network Version — Allows multiple team members to work concur- 
rently on a project while sharing the SA 
Repository by locking diagram and data dic- 
tionary records. 


objects with defined authorization. 


Booch ‘91 and Coad/Yourdon. — — — Nerwork Бовар. Doni Pres 

SA Reverse Data Engineer: Reverse ШЕ ——— ——7 Managers to uniquely identify and classify per- 

ke اچ‎ а E ; | sonnel with appropriate levels of authorization. 

SQL Server, SYBASE, DB2, Informix, Ж PACA SUELE Access Control — Allows team members 

n MS me — to check-out, check-in, or freeze encyclopedia 
SA Schema Generator: Generates DDL O 
T ЛЛ 


Oracle, Informix, Ingres, PROGRESS, 
Paradox, dBASE III, DB2, SQL Server, 
SYBASE, and other SQL and 4GL databases. 

SA Project Documentation Facility: 
Enables the automatic generation of deliverables with desktop 


publishing quality from SA Encyclopedia. 
Choose Your Development Environment. 


System Architect 3.0 allows you to seamlessly interface with your choice 
PE ША of client/server application 
Каа i Шаа development ah cn 
T = А SA/PowerBuilder Link. 
Allows the exchange of design 
1 information between SA and 
| PowerBuilder for the devel- 
ll opment of more robust 
| client/server applications. 
| SA/SQL Windows Link. 
Works with Gupta's SQL 


4 Paint GUI screens from data in rep Windows. 
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ository. 


System Architect 3.0 covers your development lifecycle with 
a complete range of features and options. 


Version Control — Allows project ency- 
clopedias, and their related files, to be saved 
and stored with appropriate version-identify- 
ing data. (Available in version 3.1) 


Learn More About System Architect 3.0. 


Call us at 1-800-REAL-CASE, ext. 138. Or fax us at 1-212-571-3436. 
Ask how you can qualify for a free 30-day evaluation copy. 


7% SYSTEM 
A ARCHITECT. 


Popkin Software & Systems, inc., 11 Park Place, МҮ, NY 10007-2801 
Tel: (212) $71-3434 Fax: (212) 571-3436 
Worldwide Sales: Italy 39-49-8700366; Denmark 45-45-823200; 
Switzerland 41-61-6922666; Germany 49-6151-82077; 
Sweden 46-8-626-8100; Benelux 31-3406-65530; 
England 44-926-88 1 186; Australia 61-02-346499 
Elsewhere 212-57 t-3434 


© 1993 Popkin Software & Systems Inc. The Synem Architect logo із a trademark of Popkin Software & Systems, Inc. 
АШ other brand and product names are trademarks or registered umdemarks of their respective holders. 
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your disappointment at Symantec’s hav- 
ing abused the name of a program you 
loved, but if you think of it as having an- 
other name and think of the market niche 
it’s aimed at, it’s a good tool 
at a fair price.” On reflection, 
he’s right: the program is a 
pretty good little editor. Ido | 
miss bookmarks, but other- 
wise, it has about all you need, 
and it’s a refreshing step to- 
ward smaller programs in 
these days of galloping fea- € 
turitis. ' 

There’s also a new Win- 
dows version of the Symantec Q&A 4.0 
database and word processor. It’s com- 
patible with older versions and will convert 
DOS-version files. I have only a beta copy 
so far, so I'll hold final comments until it 
ships. Q&A has always been the best flat- 
file database in existence, bar none, and 
unless you really need a relational data- 
base, you may find that Q&A does every- 
thing you need. It's certainly the easiest 
database program to learn; and the mail- 
merge program is very powerful as well 
as absurdly easy to use. 

Niven and I still do most of our text cre- 
ation in character-based Q&A Write; the 


only reason we need anything else is that 
Q&A Write for DOS doesn't print very 
well, and it works only on files of 30,000 
words or so, meaning that we have to make 
each chapter of a novel a sep- 
arate file. Q&A Write for 
Windows will read those 
files into one big file, so we 
can do a global search and 
replace. It will also do a 
proper job of printing. 

However, it doesn't have 
the old WordStar command 
set that Q&A Write for DOS 
incorporates. There are other 
limits. The result is that we're not really 
tempted to change over from our present if 
clumsy system in which we use Word for 
Word to convert Q&A Write files into 
Word for DOS and then let Word for Win- 
dows read them in. One of these days I'm 
going to use REXX (more on that another 
time) to write a full routine for taking a 
bunch of files with filenames of FILE- 
NAME.NUM, where NUM is the chapter 
number; using Word for Word to convert 
them; and reading them into Microsoft 
Word as one big file with page breaks be- 
tween chapters. 

I still recommend Q&A, database and 


editor, as one of the best bargains in PC 
programs. It's easy to learn and powerful 
enough for most purposes. Those inter- 
ested should get PC World Q&A Bible, 
Version 4 from IDG Books; this comes 
with templates, examples, macros, tips and 
tricks, and about all you'll need to make 
Q&A really useful. It's written by Tom 
Marcellus, technical editor of the Quick 
Answer (Pinnacle Publishing, P.O. Box 
888, Kent, WA 98035). This is a Syman- 
tec-independent newsletter on Q&A ap- 
plications, well worth your attention if you 
use Q&A much. 


One reason I continue to like 
Q&A Wirite for DOS for my first drafts is 
that it combines easily with both Defini- 
tions/Plus (which is The American Her- 
itage Dictionary) and Microlytics’ Word 
Finder, making both available right in the 
word processor. This means I can use 
Word Finder to pop up synonyms and then 
use Definitions/Plus to look the word up; 
and all that's available on a DOS laptop. 
All that and more are available with Mi- 
crosoft Bookshelf, particularly the CD- 
ROM version that combines Microsoft 
Word for Windows; but while I can and 
do sometimes carry a SyDOS Personal CD 


Three Good Reasons for Choosing Videx Bar Code Readers: 


Portable 


Durable 


Programmable 


Proven performers in any environment—from the office to 
the outdoors— Videx's family of bar code readers leads the 
industry as the most portable, durable, programmable 
data collectors. Make your job easy. Keep track of time, 
attendance, assets, inventory, work-in-process, shipping 
and receiving with a bar code reader from Videx’. 


TimeWand* L DuraWand®, апа TimeWand П are 
designed for today's world of diverse applications and 


demanding environments. All at prices that make them 
the obvious choice. 


TimeWand I 
DuraWand 
TimeWand II 


$298 
$495 
$698 


For a free information 
kit, call Videx today at 
503-758-0521. 


See us at Comdex, Booth 81,1497 
Videx, Inc., 1105 N.E. Circle Blvd., Corvallis, OR 97330-4285 e 503-758-0521 • FAX 503-752-5285 
Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GCO356 
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STATISTICA/w™ (for Windows) Complete Statistical Sys- 
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures m Complete Windows 5.1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support g Unlimited numbers of data-, results-, and graph-windows 

Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways m 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi- 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; factor analysis; clus- 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability,; survival analysis; time series modeling; forecast- 
ing; lags analysis; quality control; process analysis; experimental de- 
sign (with Taguchi); and much more @ Manuals with comprehen- 
sive introductions to each procedure and examples m Hypertext- 
based Stats Advisor expert system m Extensive data management fa- 
cilities (spreadsheet with long formulas, block operations, ad- 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) ш Batch command 
language and macros also supported, "turn-key system" options 
All output displayed in Scrollsheets™ (dynamic, customizable, pres- 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ш Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ш МераМе Manager with up to 32,000 variables (8 Mb) 
per record m Unlimited size of files; extended (“quadruple”) preci- 
sion; unmatched speed m Exchanges data and graphs with other ap- 
plications via DDE or an extensive selection of file import/export fa- 
cilities m Hundreds of types of graphs, including categorized multi- 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs m Facilities to custom design new graphs and add 
them permanently to menu ш On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com- 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con- 
trol for slides and printouts; unmatched speed of graph redraw 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay- 
ered compressions, marked subsets » Price $995. 


Quick STATISTICA/w™ (for Windows) A comprehen- 
sive selection of basic statistics and the full graphics capabilities of 
STATISTICA/w m Price $495. 


STATISTICA/bpos" (for DOS) А STATISTICA/v-compat- 
ible data analysis system ш Price $795. 


Quick STATISTICA/Dpos" (for DOS) A subset of STA- 
TISTICA/pos statistics and graphics m Price $295. 


Domestic sh/h $10 per product; 14-day money back guarantee. 
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2325 E. 13th St. • Tulsa, ОК 74104» (918) 583-4149. 
Fax: (918) 583-4376 


Overseas Offices: Statsoft of Euro ا‎ FRG}, ph: 040/ 
4200347, fax: 040/4911310; StatSoft UK (London, UK), ph: 0462/482822, 
fax: 0462/482855; StatSoft Pacific (Melbourne, Australia), ph: (03) 663 
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STATISTICA/Mac™ (for Macintosh) А STATISTICA/v-compatible, 
comprehensive dala analysis and graphics system designed for the Macintosh 
Large selection of statistical methods fully integrated with presentation-quality 
graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D 
graphs; MacDraw-style tools) a Unlimited size of files @ Full support for System 
7, incl. “Publish and Subscribe" m Price $695. 


Quick STATISTICA/Mac" (for Macintosh) A subset of STATIS- 
TICA/Mac: a comprehensive selection of hasic statistics and the full graphics ca- 
pabilities of STATISTICA/Mac ш Price $395. 


6580, fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918. Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Hol- 
land: MAB Juising, 071-230410; France: Version US (1) 40590913; Sweden: AkademiData 018-240035; Hungary: Dagent Kft 186-5782; Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500; 
Japan (Macintosh): Three's Company, Inc., 03-3770-7600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-1 110. 


StatSoft, STATISTICA/W, Quick STATISTICAW, STATISTICA Mac, Quick STATISTICA Mac, STATISTICA/DOS, Qusck STATISTICA/DOS. and Scrollsheet are trademarks of StatSott, inc. 
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drive on trips to use with a portable, the 
combination takes setting up. It’s a long 
way from a laptop. 

Alas, lately l've had some odd prob- 
lems with Definitions/Plus. It works just 
fine on this machine, a 33-MHz 486 Chee- 
tah with an Intel OverDrive 
processor. | built a Windows 
PIF (program information 
file) for it and use a batch file 
to load Definitions/Plus, 
Word Finder, and Q&A Write | 
3.0 as a DOS program under 
Windows. The batch file 
loads Definitions/Plus with 
the /e switch, which puts it 
into high memory. l'm using that now to 
write this, and it works just fine. 

However, when I did that on the 33- 
MHz Gateway 2000 486, even though I 
used the identical PIF and batch file from 
Big Cheetah, | got a screwy message about 
“Incompatible Mouse Driver," and it 
wouldn't work. I could load Defini- 
tions/Plus without the /e switch, but that 
uses memory. The obvious remedy was to 
be sure I used the same mouse drivers in 
both machines, which turns out to be the 
MOUSE.SYS that comes in Windows. 
There are probably reasons to use some 
other mouse driver, but so far, I haven't 
found them. 

Incidentally, ] have pretty well con- 
verted over to the new-and-improved Mi- 
crosoft Mouse, the larger one that's shaped 
like a teardrop. I stil] like the old "Dove 
soap bar" Microsoft Mouse, but the new 
one is a definite improvement: easier to 
hold and easier to use. It's a definite can- 
didate for a User's Choice award. 


I've been doing intensive tests 
of OS/2, so I installed my Defini- 
tions/Plus, Word Finder, and Q&A Write 
combination on Ozzie, the IBM PS/2 
Model 77 that is my main OS/2 machine. 
OS/2 has great flexibility. It creates a new 
virtual DOS machine for each major DOS 
session. Each session can have a number of 
settings, including control of access to 
COM ports, priority in multitasking, mem- 
ory size, and a whole bunch of stuff | don't 
fully understand yet. (Fortunately, I don't 
have to worry much about them: OS/2 is 
pretty smart about defaults.) 

One setting will give expanded mem- 
огу to your virtual machine. | set that and 
used my old batch file, including the /e 
switch for loading Definitions/Plus into 
high memory. That seemed to work: it 
would load, and I could summon the dic- 
tionary while still at a DOS prompt, both 
before and after loading Word Finder; but 
when I loaded in Q&A Write and tried to 


pop up Definitions/Plus. I got a file error 
message. 

If I remove the /e switch, everything 
works fine. Thus, there may be some ob- 
scure setting I can use that will allow De- 
finitions/Plus to go into high memory with 
Q&A Write, but if so | 
haven't found it. What I did 
find, thanks to IBM's OS/2 
guru Dave Whittle, is a nifty 
OS/2 feature. Among those 
settings is one that's called 
Video Mode. Restriction. 1 
set that to CGA Only. Since 
Q&A Write is a character- 
based editor, that turns out to 
have no effect whatever on screen quality, 
but it frees up something more than 100 
KB of memory. The result is that without 
the /e switch, I’ve got about as much work- 
ing-space memory in Ozzie as 1 do run- 
ning the same deal in Windows on Big 
Cheetah. 


OS/2 2.1 is now stable and has a 
lot of nifty features. There are also an- 
noying problems. but once you get it in- 
stalled, you're unlikely to encounter a dis- 
aster. 

Proper installation is important. That 
usually means a complete new installa- 
tion, including repartitioning and refor- 
matting the hard disk. 1f you're upgrad- 
ing from version 2.0 to 2.1 and have never 
used any of the beta versions, IBM says 
you're safe in doing an upgrade installa- 
tion. | suppose I believe that, but if I were 
installing or upgrading OS/2, Га go whole 
hog. 

Anyway, l'd installed several beta ver- 
sions of 2.1, and it was clear that some of 
the odd results I'd been getting were due to 
remnants of old beta code. On advice from 
Whittle, I saved everything off onto a Max- 
imum Storage Duette optical drive, got 
out a new shrink-wrapped package of OS/2 
on CD-ROM, and started from scratch. 

It all went swimmingly. Of course, 1 
was working with an IBM PS/2 Model 77, 
which was pretty well designed for OS/2, 
so it blooming well ought to have gone 
smoothly. АШ told, it took less than an 
hour to reformat the hard disk and install 
OS/2 from the CD-ROM. If you have to 
use floppy disks, it will take considerably 
longer. 

Once that was done, I installed LapLink 
Pro from a floppy disk and connected to 
one of the machines on my network, which 
effectively gave me access to every drive 
out there. 1 then began reading in stuff 
from the Duette. The original plan had 
been that I'd connect the Duette directly to 
Ozzie; the PS/2 Model 77 has SCSI on the 
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This newest development in PC-based mapping 
will dramatically change the way you think 
about mapping software. Atlas GIS for 
Windows will make it easier to incorporate 
geographic analysis into any decision you 
make. Join 50,000 users, worldwide, who 
have gained geographic insight into their data 
em, Atlas Software. 


Key Features —À 
= The easiest mapping interface yel. 


= Advanced database design links multiple 
tables 10 any geography. 

= (Optional utility to link SQL databases. 

= Complete geographic and data querying. 

a WYSIWYM, (What-You-See-Is-Whot-You-Map) 
page layout system displays your complete 
document automatically. 

= Powerful onalysis tools for which Atlas GIS 
hos won acclaim are now available under 


Windows, including point, line ond area 
buffers and area-weighted dato aggregation. 


= True presentation-quolity output with 
extensive calor palettes, a broader range of 
fill patterns and full clipboard support. 


Sales & Marketing professionals engaged in 
Target Marketing, Site Selection, Sales 
Territory Design or Distribution Planning, will 
find Atlas GIS for Windows to be the easiest, 
most powerful woy to analyze and present 
information in the most campelling manner. 


To find out more about Atlas GIS for Windows, call 
one of our Mapping Information Specialists today. 
We'd be happy fo map out a plan for your success. 
800-472-6277 
Charting the Course 


Ж E © for Business Success 


\ ayy 3135 Kifer Road 
| Santa Clara, CA 95051 
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motherboard, and there’s a SCSI port in 
back. 

Alas, I can’t connect to that SCSI port, 
because IBM has for no discernible rea- 
son used a proprietary plug for the SCSI 
port; and no store in Los Angeles has either 
a cable to fit that plug or an adapter to turn 
it into something a normal cable will fit. 
Worse, when I called Eagle Electronics in 
Glendale, they said they did have one, and 
it was only after I drove there that they 
discovered they didn’t. I don’t know what 
SCSI controllers are selling for, but the 


cable costs about $75, a substantial part 
of the cost of just buying a Future Domain 
SCSI board with a standard cable. 

To add something to the SCSI port on 
the motherboard, you need an IBM cable; 
the outlet is very nonstandard. The cable is 
huge and not cheap. 

The Duette is the fastest optical drive I 
have ever seen, faster than the Pioneer, 
faster than my network, as fast as hard 
disks were only a few years ago; but that 
hardly mattered, since I had to connect it 
with LapLink through parallel ports. The 


ARE YOU SPENDING 
TOO MUCH TIME 


DRAWING FLOWCHARTS? 
YOU NEED FLOW CHARTING™3. 


etl %2 


Every day, professionals worldwide save time 
and money using Flow Charting 3. It’s fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 


With Flow Charting 3's built-in flexibility, 
you can create customized charts using a 
variety of shapes, lines, and text— 


placed where you want them. 


Plus, Flow Charting 3 is now available in a 
LAN version. Making it easy to share files and set 
up work groups for specific projects. 


And it's backed with free technical support and a 
90-day no-risk guarantee. So if you're spending too 
much time drawing charts, call for a free demo and 
see for yourself what makes Flow Charting 3 the 
best-selling flowcharting software. 


See your dealer today! Or for a 
free interactive demo disk,call 


1-800-525-0082, ext. 112 
International: 408-778-6557, ext. 112 


Novell is а registered trademark of Novell, Inc. 
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Software Corporation 


Excellence in charting the flow of ideas! 


Patton & Patton Software Corp. 485 Cochrane Circle, Morgan Hill, CA 95037 
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result was that it took no little time to save 
and restore my applications files. 

When I got the cable, I tried again to 
connect the Duette directly to the PS/2 
Model 77. While there are no OS/2 driv- 
ers, I thought it should work in a DOS 
window under OS/2. One of the nifty fea- 
tures of OS/2 is that each DOS window 15 
a different virtual machine and can have its 
own CONFIG.SYS and AUTOEXEC 
.BAT files independent of any other. Of 
course, that means that the Duette won't be 
available as a general system asset, but 
within that window, it can be a very fast 
backup system. 

After I got a cable, I found that the Max- 
imum Storage drivers for the Duette won't 
load into an OS/2 DOS session. I was ad- 
vised by IBM to try booting the PS/2 with 
a DOS disk and see if these would load 
with that. 

Alas, I had used Stacker on the D drive 
(logical drive) because the PS/2 has only 
about 200 MB on it, and given the amounts 
of software I test, having 100 MB on the D 
(DOS) drive wasn’t enough. This means I 
have no access to that drive in DOS. I sup- 
pose I might be able to load the DOS 
Stacker drivers on boot-up, but I am un- 
derstandably afraid to do that, since it 
might mess it up for access by OS/2. 

The upshot is that the only way I can 
use the Duette drive with the OS/2 system 
is to attach it to a DOS machine and link 
the DOS machine and the OS/2 machine 
with LapLink on a parallel cable. Need- 
less to say, this sort of negates the speed of 
the Duette drive. IBM has such wonderful 
stuff, all about 90 percent ready to use. 
But that last 10 percent can be a bear. 


The results of my OS/2 rein- 
stallation have been worth the effort. 
All the odd and mysterious glitches, prob- 
lems that not even Whittle understood, 
have gone away. 

Of course, that makes the design faults 
stand out more clearly. One of the worst is 
the way OS/2 treats DOS programs run- 
ning in the background. Unlike Windows, 
which right out of the box iconizes back- 
ground programs and puts them in a line 
across the bottom of the screen, OS/2, even 
after customization, does strange things 
with those program icons. Having made 
it easy to assign fancy icons to DOS pro- 
grams, OS/2 then proceeds to ignore them. 
When it iconizes a DOS program running 
in the background, it shows only the gener- 
ic DOS icon with your program label un- 
der it. Clearly, the OS/2 design team didn’t 
spend much time thinking about why peo- 
ple use a GUI. You might as well have a 
menu. continued 
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On the other hand, if you like menus, 
OS/2 has a deal for you. Under OS/2, you 
can create elaborate menus and attach them 
to any program, folder, or virtual machine 
that you like. You can put all the produc- 
tivity tools and applets onto a menu avail- 
able on the general desktop. You can cas- 
cade menu items. I’ve only just discovered 
this feature, and I love it. 

I’ve also installed a number of Win- 
dows programs under OS/2, and they 
work. They seem slower on the PS/2 Mod- 
el 77 (a 486DX/2) than under Windows 
on the Gateway 2000; whether that's hard- 
ware or my lack of understanding of fine- 
tuning, I don't know yet. They're not all 
that much slower; I'll do some fiddling 
and report next month. The important thing 
is that all the Windows programs I've tried 
work just fine in Win-OS/2. 


OS/2 is a fine operating system, 
a better DOS than DOS, at least as good a 
Windows as Windows; but the most im- 
portant factor for its future will be the 
availability of applications. People don't 
buy computers for an operating system, 
they buy them to get work done. OS/2 will 
sell when there are killer applications that 


won't run on anything else. 

I’m a little out of touch with the busi- 
ness-modeling community, but I think that 
if you’re in business analysis, Quantum 
Leap may be just that essential killer ap- 
plication. There may be a more advanced 
business-modeling and problem-solving 
system available for mainframes, but I 
don’t know of any that are available for 
small computers. 

I suppose that’s not strictly true: a math- 
ematician or trained operations research 
person could use Macsyma or Mathemat- 
ica to build matrix models of similar com- 
plexity and power, but it wouldn’t be easy. 
One of Quantum Leap’s advantages is that 
you can start doing some useful work in a 
couple of hours. 

Quantum Leap combines a powerful 
math tool set, including simplex and re- 
duced gradient solution algorithms, with an 
easy-to-use spreadsheet interface, what 
appears to be a fully relational database, 
and the capability to incorporate expert- 
system rules. The result is a multidimen- 
sional analytical tool you can use to mod- 
el quite complex systems in a fairly short 
time. Just build up tables of data (or import 
them from ASCII or SQL files) and fol- 


low the instructions for turning them into 
a model by specifying relationships. I 
won't say it's simple, but it’s not rocket 
science, either. (Actually, rocket science 
isn't that hard, but ГЇЇ leave that for an- 
other time.) 

You can use modeling programs for 
making decisions. The big advantage of 
explicit modeling is that you must specify 
your decision factors. You can then vary 
them (what if this didn't happen?) and find 
out how important they really are. Back 
when 1 was in aerospace strategic analysis, 
we used more primitive modeling tools, 
and even then we'd sometimes find the 
traditional "intuitive" decisions were of- 
ten determined by nearly irrelevant fac- 
tors. You can always strain like a gearbox 
and overrule the recommendations the 
model gives you if you're certain it's 
wrong; better still, you can look to see why 
you and the model disagree. That usually 
results in a better model. 

I've had Quantum Leap up for a few 
days now, and I’m impressed enough that 
I'll keep it for my own use. It’s probably 
not the killer application that will do for 
OS/2 what VisiCalc did for the Apple II, 
but it's another good reason to consider 
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Second Edition 
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Internet System 
HANDBO T 


0-201-56317-7, 512 pages, $52.75 (Hardcover) 
With the latest information on all 
the new UNIX releases, expert-level 
advice on C and the system call 
interface, and great examples—this 


is sure to become your #1 resource. 


INTERNET SYSTEM 
HANDBOOK 


Daniel C. Lynch and 
Marshall T. Rose 

0-201-56741-5, 850 pages, $54.95 (Hardcover) 
Communications pros—here's the 
ideal guide to the decentralized 
framework of networking protocols 
that constitutes the Internet, plus 
management issues and future 
trends. Te State 


Grady Booch 

0-8053-5340-2, 592 pages, $49.50 (Hardcover) 
The call for an industry standard in 
object-oriented systems develop- 
ment notation and processes is 
answered by this completely revised 
new edition of the bestseller. 


A GUIDE TO SYBASE 
AND SQL SERVER 


D. McGoveran 

with C.J. Date 

0-201-55710-Х, 576 pages, $48.50 (Hardcover) 
Here's the only book to cover all of 
the key components of SYBASE 
and the SQL server. Completely 
up-to-date with the current release 


as well as the forthcoming 
SYBASE 5.0. 
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Next Year, Over 130 Million Software Packages 


Will Arrive in Corporations Worldwide. 


SOMEBODY BETTER KNOW WHAT 
THEY'RE DOING. 


SOMEBODY DOES. 


That Person is the BYTE Reader. 
v/ An elite cadre of multiplatform technology experts. 


v Early Adopters: 87% of whom are first to learn 
about and adopt new products and technologies. 


v Influential: The average BYTE Reader influences 
the purchase decisions of 107 others. 


The BYTE Reader. 
Savvy. Technical. Influential. — 


BYTE 


BYTE/McGraw-Hill (603) 924-9281 Putting Technology to Work 
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То OUR 
SUBSCRIBERS 


ROM TIME TO TIME WE. 


make the BYTE 

subscriber list avail- 
able to other companies 
who wish to send our 
subscribers material about 
their products. We take 
great care to screen these 
companies, choosing only 
those who are reputable, 
and whose products, 
services or information we 
feel would be of interest to 
you. Direct mail is an 
efficient medium for 
presenting the latest 
personal computer goods 
and services to our 
subscribers. 


Many BYTE subscribers 


appreciate this controlled 
use of our mailing list, and 
look forward to finding 
information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 


While we believe the 
distribution of this infor- 
mation is of benefit to our 
subscribers, we firmly 
respect the wishes of any 
subscriber who does not 
want to receive such 
promotional literature. 
Should you wish to restrict 
the use of your name, 
simply send your request to 
the following address. 


BYTE Magazine 


Attn: Subscriber Service 
P.O. Box 555 


e 
Hightstown, NJ 08520 i 
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Pournelle 


OS/2 when you’re deciding on operating 
systems. 


I also installed Stacker for 
OS/2. It works. In fact, it works so 
smoothly that there's not a lot to say. The 
installation program is complete, the in- 
structions make everything easy, and it all 
goes just as you expect. Because I am for- 
ever experimenting with new stuff, I have 
my OS/2 machine partitioned into a C 
(boot) drive for the OS/2 system and ap- 
plications and a D drive for DOS and Win- 
dows. I decided to let Stacker work only on 
the D drive. 

If you're not using your OS/2 machine 


. as an experimental test-bed, there's no rea- 


son not to let OS/2 compress all the drives 
it can find, and one of these days I'll prob- 
ably do that. Meanwhile, Stacker works 
quietly and invisibly. It's wise to back up 
all files before letting Stacker work on a 
disk, but you don't have to clean or refor- 
mat the disk when you install. Stacker pre- 
serves all your files as it goes. 

Stacker comes with its own repair tools. 
Fortunately, I haven't had any need for 
them, but I presume they work. The com- 
pany has put a lot of time and effort into 
making file compression safe and reliable, 
and in my judgment, they understand these 
things very well. I still prefer hardware to 
software solutions, but Stacker is an inex- 
pensive way to get a lot more hard disk 
space at very little risk, and, after consid- 
erable study, I'm willing to use it. Rec- 
ommended. 


The multimedia blitz is starting, 
and there are a hundred programs out there 
for creating presentations. Most have one 
or another great feature, and I've written 
about some of them, just as I've written 
about a number of Windows applications- 
builder programs. 

In both cases, I’ve given up trying to 
decide which programs are best; but I can 
tell you what's good énough. If you want 
to build up Windows applications, use 
Asymetrix's ToolBook, and if you're after 
multimedia presentations, use the same 
company's Compel. Neither one is as fast 
as I would like, but they're both reasonably 
easy to learn, have more features than I’m 
likely to need, and get the job done. Be- 
cause of the close association between 
Asymetrix and Microsoft—Paul Allen and 
Bill Gates were partners in founding Mi- 
crosoft—you can be sure that Asymetrix 
products will track any new developments 
that occur in Windows, and you won't be 
left behind. 

Compel can get images from Autodesk 
animations, Kodak Photo CD, Microsoft 


Video, and most other standard sources. 
It understands MIDI, and, in fact, Asym- 
etrix has formed a close relationship with 
Turtle Beach. Turtle Beach makes excel- 
lent high-quality sound cards for the mon- 
ey. Compel comes with a bunch of tem- 
plates and a good tutorial. 

When the multimedia standard came 
out, a great deal was made about being 
able to do multimedia on 286 machines. 
That has fallen by the wayside: Compel 
works on 386 machines and higher only, 
needs Windows 3.1 or higher (it works 
fine with Windows for Workgroups), and 
wants 4 MB of RAM, although you can 
do presentations on a color laptop with 2 
MB if you have to. | 

There are faster multimedia programs 
with more features, but they cost a lot 
more, and most people don’t need the ex- 
tra features anyway. If you’re planning to 
perform multimedia presentations, Asym- 
etrix’s Compel is a real bargain. Recom- 
mended. 


There’s a new edition of the Mi- 
crosoft Developer Network News and a 
new CD-ROM (Disk Three) of software, 
tips, and sample code for Windows, Chica- 
go, and NT; tips from Dr. GUI, telephone 
numbers for getting hold of Microsoft, let- 
ters to the editor, documentation for Vi- 
sual Basic 3.0, Access, and FoxPro; the 
NT and Windows 3.1 resource kits; and a 
partridge in a pear tree. 

If you're a software developer and you 
don't subscribe to it ($195 a year), if for no 
other reason than to see what the opposi- 
tion is up to, you're out of your mind. (To 
subscribe, call (800) 759-5474. Have a 
credit card handy. The fax number is (303) 
443-5080.) 


They've already let the DC/X 
take a "bunny hop,” and now it’s about to 
do a longer flight. DC/X is the McDon- 
nell Douglas one-third-scale model of the 
SSX experimental spaceship I' ve been pro- 
moting as chairman of a space advisory 
council. One of the council members is 
longtime aerospace engineer and writer 
G. Harry Stine. Harry provided technical 
expertise for the new Broderbund program 
Discover Space and wrote the companion 
book that comes with the program. It's an 
excellent package. 

Discover Space runs under DOS. It will 
work with almost any decent sound board 
and needs a VGA or Super VGA graphics 
card, 7 MB of hard disk space, and 560 
KB of free memory. It wants a mouse, al- 
though it can run without one, and it re- 
ally needs a 386. It's not a Windows ap- 
plication, but it will run just fine as a DOS 


If the Doc Looks Like Greek to You ... 


Read This. 


Rely on Osborne to deliver the computer books with the information 


and insights you need...on virtually every hot programming topic. 
With our books, you'll find the answers fast, so you can become 
more productive, knowledgeable, and confident. 


Abundant screen displays are 
clear and crisp, and marked 
for easy identification 


The clearly written, well organized text helps 
you find what you need quickly—you'll also 
find a detailed index 


Special dialog boxes, tables, and tips 
call attention to vital information 


Osborne: 


Get Answers—Get Osborne 
For Accuracy, Quality and Value 


AVAILABLE NOW AT YOUR LOCAL BOOK AND COMPUTER STORES 


Barnes&Noble SUPERWECROWN Borders 


Three times more books. Same great Crown prices. 
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The Annotated ANSI C Standard 
by the American National Standard 
for Programming Languages—C 
Annotated by Herbert Schildt 
Covers ANSI/ISO 9899-1990 
$39.95 ISBN: 0-07-881952-0 


05/2 Programming 

by Herbert Schildt 

Covers Versions 2.0 & 2.1 
$29.95 ISBN: 0-07-881910-5 


Application Programming 
for Windows NT Book/Disk 
by William H. Murray, Il 

and Chris H. Pappas 

$39.95 ISBN: 0-07-881933-4 


The Visual Basie 3 for 
Windows Handbook 

by Gary Cornell 

$29.95 ISBN: 0-07-881986-5 


The Best C/C++ Tips Ever 
by Anthorry Porter 
$29.95 |SBN: 0-07-881820-6 
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application under Windows, and it comes 
with its own PIF and icon. Whether you 
run itin DOS or Windows, it’s easy and in- 
tuitive to learn and use. 

This program will tell you a great deal 
about space: history, mythology, constel- 
lations, solar physics, orbital mechanics, 
and orbits of planets, comets, 
and asteroids. Want to see 
what will happen to earth if 
you hit it with various sizes 
of asteroids at various astro- 
nomical speeds? This will 
simulate the crash and show 
you the crater. Want to see 
the planets move around the 
solar system? Want to know 
what kinds of pictures the 
various planetary probes sent back to 
earth? It’s all here, and it’s all fun, as pain- 
less a way to explore the solar system as I 
know of. 

Get this as a Christmas present for any 
kid of just about any age. Open it early 
and use it yourself. Recommended. 

Another fun, if perhaps overpriced, pro- 
gram is Gravitator Pro from Zephyr Ser- 
vices. This runs on almost any PC system, 
from a 256-KB CGA machine and up, and 
lets you simulate planetary systems. Ob- 
jects can have different colors or can be 
made invisible (it's fun to model a system 
with an enormous black hole at the cen- 
ter). Input masses, distances, and so forth 
in almost any units; add multiple bodies: 
and let fly to see whether you have a stable 
system. You can save your work. All told, 
it’s more fun and a bit more flexible than 
Gravitation for the Mac. 

Zephyr has a good reputation for solid 


software, and this is one of their better ef- 
forts. 


My mail also had several tips on 
how to handle proportional spacing for the 
LaserJet III in both QuickBasic and CBA- 
SIC CB86. Doug VanNatter's tip from 
Hewlett-Packard's PCL 5 
(Printer Control Language) 
manual is to send «esc» 
*рпхту, where п is the dis- 
tance from the left side of 
the page and т is the dis- 
tance from the top (in 300- 
dot-per-inch units). You can 
also send «esc» *pnx, and 
it will stay on the line it was 
last at. Thus, «esc» 
*p1950x375y will put the next printed 
character 1% inches from the top and 6'4 
inches from the left. I've got a couple of 
minor errors in my check-writing program, 
and next time I work on it, I'll use that to 
pretty things up and use a nicer font than 
Lineprinter. 

Weldon Bailey reminds me of a trick I 
used in CBASIC to get several things right 
on a line: 


PRINT "Something to print"; 
CHRS (13) ; ` 

PRINT STRINGS(100," "); 
$100.00 


The CHR$ (13) moves the print head to 
the beginning of the line, after which it 
will space 100 to the right and print the 
value. Since the value of a space won't 
change as long as you don't change fonts, 
once you figure out the number of spaces 


needed, this will line things up nicely. Tab 
doesn't work in this situation. This works 
with QuickBasic if you use the LPRINT 
statement, and I should have thought of it. 
It won't fix the situation in which one or 
another of the "Something to 
print" lines is longer than 100 spaces. 


I read a lot on airplanes, so I got 
through a number of books this month. 
Two interesting ones are Richard Grenier's 
Capturing the Culture: Film, Art, and Pol- 
itics (Ethics and Public Policy Center, 
1991) and Michael Crichton's Rising Sun. 
Grenier is a film critic who thinks a lot 
about what's going on in Hollywood. His 
book comes with recommendations from 
both Senator Moynihan and Pat Buchanan, 
and if there's anyone in the nation who 
agrees with everything Grenier says (in- 
cluding Grenier), Га be much surprised. 1 
don't often say a book is important, but I 
think this one may be. 

There have been accusations that the 
movie Rising Sun is Japan bashing, which 
is interesting because what Crichton says 
about Japan in the book is considerably 
harsher. About 20 years ago, Rand did two 
studies on the concept of “hostile trade." 
Both included case histories of Japan back 
as far as the twelfth century, when trade 
policy was deliberately used as a weapon 
in international conflict. Crichton's book is 
a novel and proves too much. It's surely 
frightening enough. I' m not at all certain I 
agree with him, but the matter is far too 
important to ignore. 


The two games of the month are 
Warlords II and Carriers at War with the 


THE ONLY SOFTWARE TEST SYSTEM CAN TRUST! 


EVALUATOR THE NON-INTRUSIVE AUTOMATED SOFTWARE TESTING SYSTEM 


The Evaluator is hardware-base so that no code is loaded on the target computer. 
Testing is totally non-intrusive and does not affect the behavior of the software being 


tested. Excellent for performance testing: 


- No memory load 


- No CPU cycles on the target machine 


Effectively test GUIs with the new Test Designer for GUI! Work in an open environ- 
ment and produce output in C or C++. Full support for any GUI based application. 


- lightening fast synchronized testing 


- ICON/PATTERN recognition 
- dynamic Windows environment 
- X, Y mouse control 


Run your test over several platforms, including Windows, OS/2, DOS, NT and UNIX. 
With the Evaluator you can use the same test to port from one platform to another. 


Save time and money by testing your software applications with the Evaluator 


Automated Testing Tool. Call for more information. 
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Eastern Systems Inc. 
The Software Testing Solution 


Р.О. Box 1087 Westboro, MA 01581-6087 
(508) 366-3223 FAX (508) 366-1520 
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Only one magazine has been taking readers 
to the front lines of the microcomputing 
revolution since its inception almost two 


decades ago—BYTE! 


Now you can relive the most glorious 
moments with this unrivaled chronicle of 
the evolution of this empowering technology. 
Here—and only here—you'll find the 
groundbreaking articles and features that 
BYTE alone had the vision to publish, 


including: 


* Kernighan and Ritchie on C Leading Edge 
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© Stroustrop on С++ x 


© Seminal pieces by Wozniak 
$24.95 (Paperback) 
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* First-announcement product advertisements 


You won't want to miss this invaluable new “best of" collection. Of course, all the bits of 
microcomputing's most significant magazine count—but, from time to time, some bits of 


BYTE change the world. Get them all with The Best of Byte. 


Available at your local bookstore 
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Carriers at War Construction Set, both 
from the Strategic Studies Group, the Aus- 
tralian outfit that keeps producing quality 
computer games and simulations. The two 
games are as different as they can be: War- 
lords II is an upgrade of the best-selling 
fantasy war game, while Carriers at War is 
a simulation of carrier warfare in the Pa- 
cific. (The Construction Set lets you make 
up your own scenarios.) 

Carriers at War suffers from not having 
a campaign plan, so there's no incentive to 
cut and run so that you'll have assets to 
fight with another time, but it certainly 
makes you feel like you're in a carrier bat- 


If you're contemplating multimedia 
presentations, Compel ($295) is a bargain. The 
program can get images from Autodesk 
animations, Kodak Photo CD, Microsoft Video, 
and most other standard sources, and it 
understands MIDI. it comes with a bunch of 
templates and a good tutorial. Recommended. 
Contact Asymetrix, 110 110th Ave. NE, Suite 
717, Bellevue, WA 98004, (800) 448-6543 or 
(206) 637-1500; fax (206) 455-3071. Circle 
1146 on Inquiry Card. 


| use Definitions/Plus ($47.95) to look up 
words because it combines easily with Q&A 
Write for DOS, making it available right in the 
word processor. Contact Quinton Systems, 
Inc., P.O. Box 249, Quinton, VA 23141, (804) 
932-8380. Circle 1147. 


An excellent package, Discover Space 
($44.95) tells you a great deal about space: 
history, mythology, constellations, solar 
physics, orbital mechanics, and orbits of 
planets, comets, and asteroids. Recommended. 
Contact Broderbund Software, Inc., 500 
Redwood Blvd., Novato, CA 94948, (800) 521- 
6263 or (415) 382-4400; fax (415) 382-4671. 
Circle 1148. 


The fastest optical drive | have ever seen, 
Maximum Storage's Duette (from $2790) is as 
fast as hard drives were only a few years ago. 
Contact Maximum Storage, Inc., 518 North 
Nevada Ave., Suite 203, Colorado Springs, CO 
80903, (800) 843-6299 or (719) 442-6674; 
fax (719) 442-6671. Circle 1149. 


| like the Gateway HandBook (486DX2-40, 
$1995; 4865Х-25, $1495) because it fits in a 
shoulder bag and can be carried to museums 
and other places you don't want to take a 
heavier machine. Contact Gateway 2000, Inc., 
610 Gateway Dr., North Sioux City, SD 57049, 
(800) 846-2000 or (605) 232-2000; fax (605) 
232-2023. Circle 1150. 


Gravitator Pro ($149.95) is more fun and a bit 
more flexible than Gravitation for the Mac. Input 
masses, distances, and so fort» in almost any 
units; add multiple bodies; and let fly to see 
whether you have a stable system. One of 
Zephyr's better efforts. Contact Zephyr 
Services, 1900 Murray Ave., Pittsburgh, PA 
15217, (800) 533-6666 or (412) 422-6600; fax 
(412) 422-9930. Circle 1151. 


240 BYTE DECEMBER 1993 


tle. Warlords II is just fun. 

There's also an enhanced CD-ROM ver- 
sion of The Lord of the Rings from Inter- 
play Productions. If you at all liked the 
original game, you'll love this. Simulat- 
ing Tolkien's masterpiece has inherent 
limits: you can't surprise people who've 
read the book, and any change from the 
work of the master is going to be criti- 
cized. This is about as good as you'll ever 
see. 

I have a new version of the Supra mo- 
dem; it works wonderfully on noisy lines. 
There's a huge pile of CD-ROMs worth 
looking through, and this month I really 


For More Information 


If you liked the original The Lord of the Rings 
game, you'll love the enhanced CD-ROM version 
($64.95). This is about as good as you'll ever 
see. Contact Interplay Productions, 17922 
Fitch Ave., Irvine, CA 92714, (800) 969-4263 or 
(714) 553-6678; fax (714) 252-2820. Circle 
1152. 


The CD-ROM version of Microsoft Bookshelf 
($195) combines Microsoft Word for Windows 
with pop-up synonyms and definitions. The new- 
and-improved Microsoft Mouse ($109; Serial 
Mouse with PS/2 Adapter, $125) is larger and 
shaped like a teardrop. It's easier to hold and 
easier to use. It's a definite candidate for a 
User’s Choice award. Contact Microsoft Corp., 
1 Microsoft Way, Redmond, WA 98052, (800) 
426-9400 or (206) 882-8080; fax (206) 883- 
8101. Cirele 1153. 


Whether you like your function keys to the left 
side or across the top of the keyboard, the 
OmniKey Ultra ($129) is the solution, with 
function keys in both places. Contact 
Northgate Computer Systems, Inc., 7075 
Flying Cloud Dr., Eden Prairie, MN 55344, (800) 
858-8819 or (612) 943-8181; fax (612) 643- 
6965. Circle 1154. 


05/2 2.1 ($224) is now stable and has a lot of 
nifty features. Contact IBM Corp., 1 Old 
Orchard Dr., Armonk, NY 10504 (800) 342- 
6672 or (914) 765-1900. Circle 1155. 


| can and do sometimes carry the Personal CD 
($355) on trips to use with a portable. Contact 
SyDOS, 6501 Park of Commerce Blvd., Suite 
110, Boca Raton, FL 33487, (800) 437-9367 
or (407) 998-5400; fax (407) 998-5414. Circle 
1156. 


Q&A for Windows ($249.95; Network Pack, 
$499) is the Windows version of Q&A 4.0, the 
best flat-file database in existence, bar none. 
Unless you really need a relational database, 
you may find that Q&A does everything you 
need. Symantec's Q&A Write for Windows 
($69.95) is a pretty good little editor with about 
all you need, and it's a refreshing step toward 
smaller programs in these days of galloping 
featuritis. Contact Symantec, 10201 Torre 
Ave., Cupertino, CA 95014, (800) 441-7234 or 
(408) 253-9600. Circle 1157. 


do hope to get the Novell network going, 
so I can link OS/2, Mac, DOS, and Win- 
dows systems. Now I'm off to White 
Sands to see the spaceship fly. @ 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future, Jerry welcomes readers’ comments 
and opinions. Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on BIX as "jerryp." 


Quantum Leap (from $995) combines a 
powerful math tool set, including simplex and 
reduced gradient solution algorithms, with an 
easy-to-use spreadsheet interface, what seems 
to be a fully relational database, and the 
capability to incorporate expert-system rules. 
There may be a more advanced business- 
modeling and problem-solving system available 
for mainframes, but | don't know of any for 
small computers. Contact Quantum 
Development Corp., P.O. Box 970, Claymont, 
DE 19703, (302) 798-0899; fax (302) 798- 
6813. Circle 1158. 


Stacker for 08/2 ($140) works. It is an 
inexpensive way to get a lot more hard disk 
space at very little risk, and, after considerable 
study, I'm willing to use It. Recommended. 
Contact Stac Electronics, 5993 Avenida 
Encinas, Carisbad, CA 92008, (800) 522-7822 
or (619) 431-7474; fax (619) 431-0880. Circle 
1159. 


Key Tronic makes the Trak101 keyboard ($224) 
with a good feel and layout, and the trackball is 
in a convenient place. Contact Key Tronic 
Corp., North 4424 Sullivan Rd., Spokane, WA 
99214, (800) 262-6006 or (509) 928-8000: 
fax (509) 927-5248. Circle 1160. 


The games of the month are Warlords Ii 
($69.95), an upgrade of the best-selling fantasy 
game, and Carriers at War 

($69.95), a simulation of carrier warfare in the 
Pacific, with the Carriers at War Construction 
Set ($60), which lets you make up your own 
scenarios. Warlords Il is just fun, and Carriers 
at War sure makes you feel like you're in a 
carrier battle. Contact Strategic Studies 
Group, 8348 Monticello Dr., Pensacola, FL 
32514, (904) 469-8880; fax (904) 469-8885. 
Circle 1161. 


with Jameco 


To Order Call 1 800-831-4242 


JAMECO 
MOTHERBOARDS 


DB95231 B0486DX 50MHz Motherboard ....... $799.95 
DB93534 804B6SLC 50MHz Motherboard....... 499.95 
DB95222 80486DX 33MHz Motherboard ......... 549.95 
DB79214 804865Х 25MHz Motherboard ......... 299.95 
DB82333 80386DX 40MHz Motherboard......... 279.95 
DB82350 80386DX 33MHz Motherboard......... 249.95 
DB101821 803863X 33MHz Motherboard ......... 129.95 
DB84945 XT 10MHz Motherboard ..................... 69.95 


DB93382 SIPP to SIMM Module Converter ......9.95 


DIPS — 


DB41371 41256-100 256KBx1 100ns .....$1.75 
DB41398 41256-120 256KBx1 120п5 .......1.59 
0842251 511000P-80 — 1MBx1 BONS .......6.85 
0842219 511000P-10 — 1MBx1 100п .......6.49 

Call for latest 

RAM pricing 

SIPPS 

DB41700 421000A9A-70 1MBx9 -....$80.85 
DB41718 421000A9A-80 1MBx9 BONS .......59.95 
DB41697 421000A9A-10 1MBx9 100п5 .....58.85 


SIMMS nme 


0841523 41256A9B-80 256KBx9 BOns ....$18.95 
DB41486 41256A9B-10 256KBx9 100п5 .....16.95 
DB41689 421000А8В-80 1MBx8 80ns .......54.95 
DB41742 421000A9B-60 1MBx9 60гв ...... 61.85 
DB41751 421000A9B-70 1MBx9 170пз ...... 58.35 
DB41769 421000A9B-80 1MBx9 BOns ..... 58.95 


KEYBOARDS & KEYPAD 
0878271 JE2018 32-key keypad........... 4559,95 
DB20431 JE2015 84-кеу keyboard................ 39.95 
DB17128 FKB4700 101-Кеу enhanced ............ 79.95 
DB17138 FK9001 130-key enhanced ............ 99.95 
JAMECO COMPUTER 
POWER SUPPLIES 
* 8088/80286/B0386 and 

compatible 
DB19465 JE1030 150 Watt (8088) ................. $69.95 


DB67467 JE1030A 200 Watt power supply ... 
DB19545 JE1036 200 Watt power supply ....... 89. 95 


DB19553 JE1037 200 Watt mini ..................... 89.95 
power supply 

DB65728 JE1039A 300 Watt power supply .....149.95 

GRAPHIC AND 

MEMORY CARDS 

• 8088/80286/80386 and T. 

compatible 

DB83542 VG8000WH VGA Hi-cotor card .....$159.95 

DB19781 JE1058S Super VGA сага............129.95 

DB67459 VG7700 VOGA LOBO aree rri ae 59.95 


0891230 JE1050A Monochrome Graphics...34.95 
DB29313 RAMQUEST 32MB Memory card..... 
DB19975 JE1080 


.149.95 
(8088) Memory Card.......49.95 


Call for your free 
Jameco Catalog 
1415%592%8097 


Same-Day 


Priority orders before 
2:00PM PST are 
shipped the same day. 


FLOPPY 
DISK DRIVES 


DB74392 FD505 257525 | 


Disk Drive...$149.95 


DB74384 FD235J 2.88MB 3.5" Disk Drive.....129.95 
DB40774 356KU 1.44MB 3.5" Disk Drive.......70.85 
DB17099 FD55B 360КВ 5.25" Disk Drive.......89.95 
DB17101 FD55G 1.2МВ 5.25" Disk Drive......96.95 
DB79396 50540 360KB 5.25" Disk Drive.......59.95 
JAMECO FLOPPY 

CONTROLLERS 

AND 1/0 CARDS 


* B088/80286/80386 and compatible 


Multi WO with Floppy Controller 
DB19895 JE1075 8088.................................. $69.95 
DB19908 JE1076 286/386............................... 69.05 


Floppy Disk Drive Controller Cards 
DB19617 JE1043 Two-drive controller .........$39.85 


08196658 JE1049 Four-drive controller............ 49.95 
Input/Output Card 

0875598 1/0 card... enero $49.95 
RS232 Card (4 ports) 

D876726 HS232 саға.................................... $59.95 
RS232 Serial Cards 

DB78713 JE1062 Utilizes 16450 UART ......... $29.95 
DB67053 JE1062A Utilizes 16550 UART ........... 39.95 


CONNER IDE 

HARD DRIVES 

DB14058 CP3000 40МВ 25ms......$169.95 
DB14066 CP30084 80MB 2515........ 229.95 
DB93286 CP30174E 170MB  17ms.......299.95 
DB93294 CP30254 250MB 14т».........399.95 
DB93307 CP30544 545МВ 10 тз.........899.95 


SILICON VALLEY 
IDE DISK DRIVE 
ADAPTER CARDS 


16-bit hard/floppy drive adapter 


МОНА ADP niiina н CUIR RS 58,95 
8-bit hard drive adapter 

БЕКИ ADPOD uror ииийй,» аай, зз. voro ta 74.95 

- 16-bit hard drive adapter with BIOS 

22122 маг! sss E E 
16-bit hard/floppy drive — with BIOS 

JAMECO CABLES 

Parallel Printer 

Cables and Adapter 

0828695 PPC Adapter - ѕігаідћ!................... қ 

0828716 PPC6 6 feet - straight ........................ 6.95 

DB28708 РРС12 12 foot - straight ...................... 9.05 


DB28741 PPR6 6 feet - right angle Centronics.6.95 


9-Pin Serial Cable 
DB31721 SAT6  9-pin serial cable ................... $4.95 


DB25-Pin Extension Cables 
DB39538 25M10M Male to maloe.......... — а 
0839511 25M10F Male to їеҥта!е...................... " 


JAMECO PORTABLE 
IC TESTER 


Our hand-held IC tester is an 
easy-to-operate, cost effective 
unit that includes excellent functions. 


e Supports the following: 

e TTL Series: 7400, 741.500, 74F00, 74500, 
74ALS00, 74H00, 741.00, 74000, 74HCTOO, 
74НС00 

* CMOS Series: CD4000, CD4500 

e DRAM 41 Series: 4164, 41256, 411000 

* DRAM 44 Serles: 4416 (41416), 4464 (41464), 
44256 (414256) 

e Size: 7"Lx 3.625"W 

* One-year warranty 


DB73525 Portable IC Tester ....................... $139.95 
* Erases ail EPROM's 0 
e Erases 1 chip in - 
15 minutes TOT P YUARS OF 
* Erases B chips in TT EXCILLENCE 
21 minutes 
* Maintains constant 
exposure distance of 1" 20 Years of 
¢ Special conductive foam liner eliminates static Full-Service 
build-up 
¢ Built-in safety lock to prevent UV exposure Product 
• Complete with holding tray n 8 chips selections 
* UV intensity: 6800 UW/CM & customer 


e Size; 9.0"L x 3.7*W x 2.6°H 
* One-year manufacturer's warranty 


service based on 
solid business 
experience. 


DB15712 DE4 8-Chip UV-EPROM eraser .. 


JAMECO 1 SOCKET 16K-2MB 
E(E)PROM 
PROGRAMMER 


е Programs EPROM's, 
EEPROM!'s, and Flash 
memories 

e Programs 16КВ to 2MB 
EPROM's 


(589.95 


DB78457 


° inima pasa NE Guaranteed 
ormal, Intelligent, and Quick pulse 

* Menu driven software Top Quality 

* File formats supported: Intel Hex, Motorola Products tested 
S Hex, Tektronix Hex, and Binary & backed b 

e 2 & 4-way Binary file splitting programs acked оу 

• 2 & 4-way Binary file shuffler programs 30-day 

* Includes adapter card, software and manual mo ney-back 

* Full screen buffer editor 

• Size: 7*L x 5.5"W x 1.75"H *One-year warranty BUarantee. 


DB78457 E(EJPROM Programmer .............. $199.95 
DB101400 1 Socket 16K-512KB E(EPROM 


DB78465 4 Socket 16K-2MB Programmer ..269.95 
DB78473 8 Socket 16K-2MB Programmer ..469.95 
DB78481 1 Socket 16K-8MB Universal 

IC Programmer ............................. 699.95 


Domestic FAX: 1:800:237:6948 
International FAX: 
1:415-592-2503 
International Sales: 
1:415:592:8097 


AMECO 


ELECTRONIC ELECTRONIC COMPONENTS 


24-Hovr 
Toll-Free 
Ordering 


Shop day or 
night и рһопе 


or E 


COMPUTER PRODUCTS 
, 1355 Shoreway Road, Belmont, CA 94002 


Always Prompt. 
Courteous Service 


Jameco phone staff quickly connect 
you with the products and services 
you seek. 


Technical Support: 1«415*592«8(97 


Circle 112 on Inquiry Card. 


. a real-time television monitor built right 
into your PC .. . Now, picture using this monitor while 
running Windows™ applications at the same time ... And, 
picture taking that crystal clear video image and resizing 
(right down to icon size!) or clicking and dragging it to 
any position on the screen as easily as moving any other 
Window ... This is Win/TV™, the video overlay, frame and 
clip capture board from Hauppauge Computer. 


: Perfect ... Using Win/TV апа Microsoft's Video for 
Windows™, you can capture full motion video, saving 
synchronized audio and video clips to disk. With Win/TV's 
"frame grabber" you can capture any video frame and save 
it to disk in the most popular formats like TIFE TGA, PCX 
and BMP. Seemlessly integrate still and full motion video 
clips into multimedia applications such as databases, 
marketing and training presentations. Great for Microsoft 
PowerPoint, Asymetrix Compel, Corel Draw, Tempra and 
lots more! 


'self ... owning your own "Windows on the 
World”! Access 122 channel television with Win/TV's 
built-in cable ready tuner, plus two optional video sources 
(video cameras, VCR's, laser disks, etc.) Maybe you want 
to work on you spreadsheets but don't want to miss an 
important news flash or a current stock market report. 
Keep an eye on current events while keeping control of 
your inventory! 


Whether you're enjoying live TV, grabbing a frame and 
exporting it to a desktop publishing document, or 
creating your own video clips with Microsofts' Video for 
Windows, you'll be wowed by the clarity of Win/TV 
images. 


Suggested retail: $495.00 ($549.00 with Video for 
Windows) 


Available from PC Connection, Microwarehouse, PC Zone, 
plus many other computer stores throughout the U.S., 
Canada, Europe and Japan. 


GSA# GS00K92AGS6156 PSO1 


Trademarks: Win/TV: Hauppauge Computer Works; Windows, Video for Windows: 
Microsoft Corp.; Photoshop: Adobe Corp.; XPress: Quark. 


Circle 99 on Inquiry Card (RESELLERS: 100). 
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Capture the perfect video image with Win/TV's 
“frame grabber’ - great for desktop publisbing 
and ڪڪ‎ with impact! 


| File “Edit eons Capture тти 


owes ш) 
AUCTION 
"QUARTERLY REFUNOING” 

3-Year Notes - $16.08 

10-Year Notes - $10.758 

30-Year Bonds - $ 8.258 


Total 


Capture full motion video clips with 
Video for Windows (optional) 


Resize or reposition your Win/TV window 
anywhere оп the screen. The “always-in-front” 
mode allows tbe video image to always be viewable. 


Hauppauge! 


Hauppauge Computer Works, Inc. 
91 Cabot Court Hauppauge, NY 11788 
In N.Y. tek (516)434-1600 fax: (516)434-3198 


800-443-6284 


In Europe: (49)2161-17063 In the U.K.: 071-378-7309 


FAST, FLEXIBLE SCANNING 


A color and gray-scale scanner, Hewlett-Packard's ScanJet 
licx ($1179) scans images and text at 1600-dpi enhanced 
resolution and 400-dpi optical resolution. Gray-scale scan- 
ning is at a speed of 8 seconds per page, HP says. The 
TWAIN-compatible ScanJet Ilex connects to the SCSI port of 
a PC with a switchless adapter that automatically seeks an 
available address on the computer. When you plug the scan- 
ner into a Mac, it is ready to use. 

The scanning software that comes with the ScanJet llcx is 
HP's DeskScan Il 2.0; other software bundled with the unit 
includes Aldus PhotoStyler Special Edition for Windows and 
Adobe Photoshop Limited Edition for Macs. Also available 
for the scanner are an optional transparency adapter ($759) 

and a 50-page automatic 
document feeder ($559). 
Contact: Hewlett-Packard 
Co., Santa Clara, CA, (800) 
722-6538. 


Circle 1060 on Inquiry Card. 


FAST NETWORK RUNNERS 


The first network workstations 
in Tangent’s (Burlingame, CA) 
NetRun line, the VL NetRun 
($1895) and the Universal Bus 
NetRun ($2195) have a 32-bit 
disk interface, a VL-bus graphics 
accelerator, and a 16- or 32-bit 
Parallel Tasking Ethernet inter- 
face. Each 40-MHz unit also has 
4 MB of RAM, a 120-MB 19- 
ms hard drive, a 3'A-inch floppy 
drive, a 14-inch color monitor, 
a ZIF socket, and MS-DOS 6 
and Windows 3.1 installed. 


Phone: (800) 800-6060 or 
(415) 342-9388, 
Circle 1065 on Inquiry Card. 


TWO PRINT SERVERS 


The PS4 Print Server Plus ($595) 
from BayTech (Bay St. Louis, 
MS) lets you connect four pe- 
ripherals, such as parallel print- 
ers, Serial printers, and modems 
or other asynchronous devices, 
for use by anyone on the net- 
work. Parallel printing speeds go 
up to 100,000 cps, and serial 
speeds go as high as 46,000 cps. 
The unit supports asynchronous 
speeds of 115.2 Kbps. 


Phone: (601) 467-8231. 
Circle 1070 on Inquiry Card. 


From Lantronix (Irvine, CA), the 
palm-size EPS2 Universal Print 
Server ($795) lets you connect 
up to three printers, modems, or 
other peripherals via an Ether- 
net protocol. Users of NetWare, 
AppleTalk, TCP/IP, and LAT 
can access print resources via the 
server without reprogramming; 
the server supports three devices 
simultaneously in any combina- 
tion. Full modem control is im- 
plemented on the server's two 
parallel ports and one serial port. 
The EPS2 is flash PROM based. 


Phone: (714) 453-3990. 
Circle 1071 on Inquiry Card. 


DESKTOP COLOR PRINTING 


The Model 7025 color wax-ther- 
mal printer ($995) from Geni- 
com (Chantilly, VA) is designed 
for printing presentations and 
overhead transparencies created 
with Windows 3.1. The 203-dpi, 
2.5-minute-per-page 7025 prints 
on transparencies or on letter or 
A4-size plain paper. The unit in- 
cludes a Mac interface kit and a 
dye-sublimation option. 

Phone: (703) 802-9200. 

Circle 1067 on Inquiry Card. 


CAPTURE IMAGES 
TO YOUR 
NOTEBOOK > 
Areal-time portable 
frame grabber that 
attaches to the par- 
allel port of your 
notebook or desk- | 
top system, Com- 
puterEyes/LPT 
($399.95) lets you 
capture 8-, 16-, and 24-bit color 
images from any standard video 
source such as a VCR, cam- 
corder, laserdisc, or still-video 
camera. From Digital Vision 
(Dedham, MA), the device has a 
capture time of '/» second and a 
640- by 480-pixel capture res- 
olution at up to 24 bits per pix- 
el. The unit has built-in JPEG 
and can save images in formats 
such as TIFF, TGA, PCX, GIF, 
and BMP. Video inputs are for 
composite video and S-video; 
NTSC and PAL versions are 
available. 


Phone: (617) 329-5400. 
Circle 1064 on inquiry Card. 


IMMERSE YOURSELF IN 3-D v 


The Immersion Probe (from 
$1085) interface tool provides 
natural manual interaction with 
3-D computer environments. The 
desktop system has a stylus 
mounted on the end of a series 
of mechanical linkages. You 
hold the stylus between your fin- 


gers like a pencil to convey 

spatial position (x, y, and z) 
and orientation information 
(roll, pitch, and yaw) to the 
host processor. From Im- 
mersion Human Interface 
(Palo Alto, CA), the device 
is self-calibrating with sen- 
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sors that are immune to noise, 
interference, and shadowing. 
Phone: (415) 599-5819. 

Circle 1066 on inquiry Card. 


SURGE SUPPRESSOR FITS 
UNDER YOUR MONITOR 


The Command Console Com- 
pact under-monitor surge sup- 
pressor ($79.95) includes Isobar 
surge suppression with four 
spike- and noise-filtered AC out- 
lets. Advanced diagnostics indi- 
cate faulty wiring, reverse po- 
larity, and damage to protection 
circuitry. Two fingertip switches 
on the Tripp Lite (Chicago, IL) 
unit let you quickly organize and 
control your connected equip- 
ment, which is guaranteed 
against surge damage of up to 
$5000 via the company's Ulti- 
mate Lifetime Insurance. 


Phone: (312) 329-1777. 
Circle 1069 on Inquiry Card. 


EISA ETHERNET ADAPTER 


The software-configurable 
TC5047-T Ethernet EISA 
adapter ($339) from Thomas- 
Conrad (Austin, TX) uses bus- 
mastering technology to transfer 
data directly to and from host- 
system memory. Auto-configur- 
ing drivers for NetWare and 
workstation drivers for DOS 
comply with Novell’s Open 


243 


Data-Link Interface specifica- 
tion. Four LEDs indicate trans- 
mit, receive, collisions, and link 
integrity; Ether Tools let you 
quickly test the main functions 
of the unit. 


Phone: (800) 332-8683 or 
(512) 836-1935. 
Circle 1072 on Inquiry Card. 


COLOR MONITOR MANAGEMENT 


Optiquest’s (Walnut, CA) newest 
15-inch flat-square color moni- 
tor, the 2000DC ($499), includes 
a color management system that 
lets you independently adjust 
each electron gun. This gives you 
the capability to match colors to 
printed output, standard color 
schemes, and other monitors. 
With à dot pitch of 0.27 mm, ihe 


monitor has a horizontal fre- 
quency scan rate of 30 to 65 kHz 
that supports noninterlaced res- 
olutions of up to 1280 by 1024 
pixels; its 1024- by 768-pixel 
resolution has a 76-Hz refresh 
rate. The 2000DC is VESA 
DPMS compliant and meets En- 
ergy Star guidelines. 


Phone: (800) 843-6784 or 
(909) 468-3750. 


Circle 1068 on inquiry Card. 


MAC MOUSE 


The Action Mouse for Macin- 
tosh ($72.50) is a two-button 
mouse on which both buttons are 
available for customization via 
the Action Mouse Control Panel 
menu. You can simulate a third 
button by pressing both buttons 
simultaneously. From PoinTex 
(Walnut, CA), the device lets 
you program the buttons for nor- 
mal click, double-click, click- 
lock, single-axis movement, 


244 BYTE 


DECEMBER 1993 


ИЛКИП] Hardware 


command keys, and one-trigger 
launch. 


Phone: (909) 594-6321. 
Circle 1073 on Inquiry Card. 


PRINTING FLEXIBILITY 


The Facit PowerPrint-405 high- 
speed printer ($3495) has a 
throughput speed of 600 cps at 
10 characters per inch and a 
patented 24-pin print head. From 
the Facit Division of Ahearn 
& Soper (Manchester, NH), the 
unit has a straight paper path and 
automatic paper-thickness com- 
pensation that lets you print on 
thick paper, envelopes, pressure- 
sensitive labels, and six-part 
forms. You can feed paper into 
the PowerPrint-405 from five pa- 
per sources and have it exit from 
one of three output destinations. 
Interchangeable Personality 
Modules provide different host 
interfaces and emulations, in- 
cluding connectivity options. 
Phone: (603) 647-2700. 

Circle 1074 on Inquiry Card. 


RECORDABLE CD SYSTEM 


The PlayWrite multiplatform, 
multiformat CD-Recordable sys- 
tem ($3899) comprises Ricoh's 
CD-Recordable drive and Data- 
ware Technologies' CD-Record 
2.0 software. From MBi of 
America (Carver, MN), the sys- 
tem is compatible with DOS, 
Unix, and Macs. The unit has an 
incremental write capability for 
use with CD-ROM applications 
such as audio CD mastering, 
multimedia business presenta- 
tions, desktop publishing, and 
archival storage. 

Phone: (800) 225-4414 or 
(612) 448-9800. 

Circle 1131 on Inquiry Card. 


FAN REGULATOR 


The No Noise fan regulator 
($49.95) from Cartaco (Austin, 
TX) provides smooth, variable 
regulation of your computer fan. 
As the temperature goes up in- 
side your computer, No Noise 
increases the fan speed to ensure 
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the correct amount о cooling. A 
safety circuit prevents interrupts 
to system cooling. 


Phone: (512) 280-7131. 
Circle 1134 on Inquiry Card. 


MULTIPROCESSING PCS w 


The symmetrical multiprocessor 
PCs (from $2199) in the VTech 
Platinum SMP 
series employ 
a 486DX2/50 
or 486DX2/66 
motherboard 
with a ZIF sock- 
et for adding a 
second proces- 
sor board. If the 
second board is 
the same as the 
built-in proces- 
sor, the addition 
will double the 
PC's processing 
power. From 
VTech Computers (Lake Zurich, 
IL), the Windows NT-ready ma- 
chines include a built-in VESA 
local bus, two cooling fans, 256 
KB of copy-back cache, self- 
sensing setup, and SCSI-2 and 
Intel standard multiprocessing 
implementation. 


Phone: (708) 540-8086. 
Circle 1137 on Inquiry Card. 
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COMPLETE HAND 
SCANNING 


OmniScan ($449 for Windows, 
$595 for Macs) is a 400-dpi, 8- 
bit, hand-held scanner with 256 
levels of gray. The OCR-capa- 
ble OmniScan lets you merge 
and fax documents, scan and 
save text and graphics, modify 
images for in- 
corporation into 
other docu- 
ments, and scan 
text directly into 
a document that 
you are creating. 
OmniScan in- 
stalls directly 
into the Win- 
dows applica- 
tion file menu or 
the Apple menu. 
Software that 
ships with the 
unit includes 
OmniPage Direct, Image Assis- 
tant, and Fax Master. 

Phone: (800) 535-7226 or 
(408) 395-7000. 

Circle 1135 on Inquiry Card. 


ADVERTISING WORKS 


“I don't know who you are. 
l don't know your company. 
I don't know your company's product. 
l don't know what your company stands for. 
l don't know your company's customers. 
1 don't know your company's record. 
I don't know your company's reputation. 


Now-what was it you wanted to sell та?” 


MORAL: Sales start before your salesperson calls-with business publication advertising. 


McGRAW-HILL MAGAZINES 
BUSINESS *PROFESSIONAL * TECHNICAL 


his famous McGraw-Hill “Man in the Chair" ad first ran more than 30 years ago. Today, its 
insight is every bit as pertinent: advertising works. Advertising not only forges your company's 
image and heightens product awareness, it opens doors for the sales calls that build your business. 


In the global 90's, advertising is even more important to create worldwide awareness of your 
company and products. 


Now, McGraw-Hill's unique business publications deliver the dynamic worldwide marketplace— 
before, during and after your sales calls—with unparalleled impact. 
| Contact: 
Ron Evans, Publisher 
DYTE — 
603/924-7620 Fax 


vil 


Circle 385 on Inquiry Card. 


186516 COLOR NOTEBOOKS 


The 33-MHz 486SLC notebook 
from Identity (Richardson, TX) 
comes with a 500-MB Maxtor 
hard drive with an access speed 
of 8 ms. The $2995 unit has 4 
MB of RAM (expandable to 8 
MB); 256 KB of video memory; 
a supertwist backlit VGA LCD; 
a socket for an optional math co- 
processor; ports for an extemal 
color monitor and keyboard; and 
DOS 5.0, Windows 3.1, and Mi- 
crosoft Works. An optional 
pocket 9600-/2400-bps send- 
and-receive data/fax modem is 
available. 


Phone: (214) 235-3330. 
Circle 1138 on Inquiry Card. 


The VAR 486SLC-33MHz Dual 
Scan Color ($2350) and the 
VAR 486SLC-33MHz Active 
Color ($3299) notebooks have 4 
MB of RAM, a 200-MB hard 
drive, and a built-in coprocessor. 
From Logisys (Anaheim, CA), 
the notebooks include a SCSI 
port for connecting peripherals 
such as a CD-ROM or DAT 
drive, a scanner, and up to seven 
SCSI hard drives. Available as 
options are a fax modem, a sec- 
ond serial port, a trackball, and 
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Ethernet lOBase-T. 


Phone: (800) 333-5679 or 
(714) 693-1888. 
Circle 1139 on Inquiry Card. 


UPGRADABLE SOUND BOARD 


From Creative Labs (Milpitas, 
CA), the Sound Blaster 16 Ba- 
sic audio board ($199) has a 
built-in ROM interface and an 
expansion connector for Wave 
Blaster, the company's MIDI- 
compatible sampled-wave-syn- 
thesis daughterboard. You can 
add the company's DSP for real- 
time hardware compression and 
decompression. Other features 
include 8- and 16-bit CD-quality 
stereo sampling and playback at 
up to 44.1 kHz and an enhanced 
four-operator, 20-voice, OPL-3 
stereo FM synthesizer. 

Phone: (408) 428-6600. 

Circle 1140 on Inquiry Card. 


PORTABLE MO DRIVE 


The Model КО128 rewritable 
magneto-optical drive ($1495) 
from Analog & Digital Periph- 
erals (Troy, OH) stores 128 MB 
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of data per disk. The 5'/- 
pound portable unit has an 
access speed of less than 28 
ms and includes parallel- 
printer and SCSI ports. The 
Model КО128 supports 
DOS, Macs, OS/2, and No- 
vell LANs. 


Phone: (513) 339-2241. 


Circle 1136 on Inquiry Card. 


FULL-MOTION VIDEO AND 
CD-QUALITY SOUND 


ReelMagic ($449) from Sigma 
Designs (Fremont, CA) is a mul- 
timedia playback controller card 
that lets you use your PC and a 
standard CD-ROM player to play 
back full-screen, full-motion, 
full-color video. Able to coexist 
with a second sound card, Reel- 
Magic provides 8- and 16-bit 
PCM sound. The card displays 
at resolutions of up to 1024 by 
768 pixels at 30 frames per sec- 
ond. An on-board processor per- 
forms MPEG decompression, al- 
lowing the card to work with 386 
machines and delivering simul- 
taneous audio and video. The 
card attaches to the VGA feature 
connector on VGA and Super 
VGA cards. 


Phone: (510) 770-0100. 
Circle 1142 on Inquiry Card. 


GRAPHICS ACCELERATOR 


Genoa Systems’ (San Jose, CA) 
VideoBlitz VESA Local Bus 
graphics accelerator ($549) pro- 
vides 24-bit color at a resolution 
of 800 by 600 pixels and refresh 
rates of up to 75 Hz at 1280- by 
1024-pixel resolution. The card 
can deliver noninterlaced reso- 
lutions of up to 1600 by 1200 
pixels. Used with overscanning 
monitors, the card's Safescan 
utility lets you eliminate the 
black border around the perime- 
ter of the display. VideoBlitz 
works under Windows and OS/2 
and has drivers for Ventura, 1- 
2-3, Word, and WordPerfect; it 
supports Autodesk programs 
such as AutoCAD, AutoShade, 
AutoSketch, and 3D Studio. 


Phone: (800) 934-3662 or 
(408) 432-9090. 


Circle 1144 on Inquiry Card. 


PLOTTER 
POWER A 


The Intelli- | 

Plot InkJet 
plotter from 
AMT (Camar- 
illo, CÀ) plots 
C-size (i.e., 
ISO A2-size) 
drawings in 
less than 5 minutes. Based on an 
enhanced Canon BJP-50 bubble- 
jet engine, the $1995 desktop 
plotter provides variable plot res- 
olutions of up to 360 dpi, a se- 
lect-dial control panel that lets 
you manipulate drawings, and 
automatic scaling and position- 
ing of drawings to best fit the 
page. You can scale drawings 
horizontally, vertically, or pro- 
portionally, position them up or 
down and left or right on the 
page, and rotate them around the 
page. 

Phone: (600) 992-2264 or 
(805) 388-5799. 

Circle 1132 on Inquiry Card. 


The Solus 4 monochrome, plain- 
paper, large-format LED plotter 
($19,995) from CalComp (Ana- 
heim, CA) plots A-size drawings 
at 10 ppm and D-size drawings at 
3 ppm. Designed for CAD/CAE, 
architectural, and other graphics 
applications, the freestanding 
plotter prints on plain paper as 
well as on film and vellum. Dual 
paper rolls let you use any com- 
bination of A- to D-size media, 
and automatic data-format recog- 
nition and load-and-save user 
numbers let you easily configure 
and operate the unit. Standard 
hardware connections include 
parallel, serial, and OPCOM. Ex- 
pansion slots permit you to up- 
grade to Ethernet. 

Phone: (800) 932-1212 or 
(714) 821-2000. 

Circlo 1133 on Inquiry Card. 


Everyone 


makes claims. 


When the industry wants 
product testing taken to the nth 
degree, they take it to NSTL. 

In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL compatibility certification 
seal on a product says that it withstood 
the toughest lab in the industry — and 
it's ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says you'll find the 
product compatible with a wide range 
of business applications and hardware. 

It helps you make the right choice. 


Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a rea-world environment, just 
the way your staff uses equipment. 
Except our trials are more punishing. 


Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Digest®, PC 
Digest® and LAN Reporter®. They're 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect we've 
earned, some of the industry's leading 
publications, like Data Communications, 


Circle 126 on Inquiry Card. 


We make sure. 


LAN Times, Unix World and Datapro 
Research Group publish our test results. 


Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment. The NSTL mark 
tells you it's already met that test. Look 
for it when you compare products. 


NSTL 


Plymouth Corporate Center 
Box 1000, Plymouth Meeting, PA 19462 
215-941-9600 


Micro Channel™ and OS/2™ are trademarks of the IBM Corporation. 


FRAME GRABBER FOR PRECISION IMAGE ANALYSIS 


Designed for use with EISA-bus computers and Windows 3.1, 
the Fidelity 100 frame grabber ($1495) includes proprietary 
circuitry that lets it digitize images from diverse video 
sources, With spatial resolutions of up to 1000 by 1000 
pixels, it can handle image-analysis applications such as 
microscopy and metrology. The circuitry comprises Ultra- 
Sharp Acquisition for crisp edges; a digital clock that gener- 
ates a pixel clock with jitter of less than +5.5 ns; Precision In- 
put for superior gray-scale resolution; and Sync Sentinel for 
VCR performance. The Fidelity 100 ships with Global Lab Ac- 
quire Software for Windows, a subset of Data Translation’s 
GLIDE (Global Lab Image Development Environment). 


Contact: Data Translation, Marlborough, MA, (800) 525- 


8528 or (508) 481-3700. 
Circle 1063 on Inquiry Card. 
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Frame Buffer 


TCP/IP TERMINAL SERVER 


Initially available with TCP/IP, 
Arnet's (Nashville, TN) NetTrax 
(from $1995) is based on a 32-bit 
Motorola processor that enables 
up to 16 MB of storage (1 MB 
is standard), The 16-port terminal 
server for multiple network pro- 
tocols supports 16 RS-232D 
ports via modular RJ-45 con- 
nectors at speeds of up to 115 
KBps and has AUI and 10Base- 
T interfaces. All serial ports in- 
clude surge protection. 

Phone: (800) 366-8844 or 
(615) 834-8000. 

Circle 1145 on Inquiry Card. 


UPS WITH LONG-LIFE BATTERY 


Deltec Electronics' (San Diego, 
CA) PowerRite Pro family of 
UPSes (from $449) incorporates 
the company's microprocessor- 
based technology, Advanced 
Battery Management, which Del- 
tec says extends battery life to 
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up to 10 years. ABM also re- 
charges batteries quickly so that 
you won't be without backup 
power, the company says, and 
alerts you up to 60 days prior 
to battery depletion. Designed to 
protect LAN file servers, Pow- 
erRite Pro notifies the network 
administrator of battery status 
via LEDs on the front panel. Op- 
tional power-monitoring soft- 
ware Is also available. 


Phone: (800) 854-2658 or 
(619) 291-4211. 
Circle 1274 on Inquiry Card. 


COMPACT FAX SERVER 


A compact one-line fax server 
designed for use by as many as 
100 network users, FaxPress 
1000 ($1995) supports DOS and 
Windows 3.1. The server works 
with NetWare 2.x, 3.x, and 4.x 
and supports lOBase-T and thin- 
coaxial Ethernet. The self-con- 
tained unit from Castelle (Santa 
Clara, CA) lets you fax any doc- 
ument that you can print on 
a Hewlett-Packard LaserJet or 


What's Hardware 


compatible printer. You can also 
securely send and receive faxes 
from any workstation on your 
LAN. Features include auto-rout- 
ing and user-definable options. 


Phone: (800) 289-7555 or 
(408) 496-0474. 
Circle 1272 on Inquiry Card. 


ETHERNET SWITCHING HUB 


The FastSwitch 10/100 work- 
group switching hub ($7250) 
from Grand Junction Networks 
(Union City, CA) provides 
servers with 100-Mbps Ethernet 
ports and private 10-Mbps ports 
to clients. The hub eliminates 
bottlenecks that occur when 
many clients are simultaneous- 
ly accessing one or two servers. 
The FastSwitch 10/100 has an 
aggregate forwarding bandwidth 
of 220 Mbps and up to 22 times 
the throughput of existing 
lOBase-T hubs, according to the 
company. 

Phone: (800) 747-3278 or 
(510) 487-5985. 


Circle 1273 on Inquiry Card. 


DATA ACQUISITION 


The DAS-800 Series of DSP 
boards (from $349) have four- 
location FIFO memory that helps 
maintain an acquisition rate of 
up to 40,000 samples per second 
by overcoming variations in your 
PC's interrupt response time. 
The boards have eight analog in- 
puts, either single-ended with a 
fixed input range of £5 V or in- 
dividually switch-selected for 
single-ended or differential op- 
eration. A/D conversions can be 
triggered by software, directly 
by the on-board timer, or by an 
external clock. AII boards in- 
clude three digital inputs and 
four digital outputs. They're 
from the Data Acquisition Divi- 
sion of Keithley Instruments 
(Taunton, МА) V 

Phone: (800) 
348-0033 or 


(508) 880-3000. Е ҚЫ 


Circle 1143 
on Inquiry Card. 


TROUBLESHOOTING TOOLS FOR 
FIBER-OPTIC LANS a 


The Fiber Solution Kit ($1595) 
from Microtest (Phoenix, AZ) 
combines the FiberEye optical 
power meter and the FiberLight 
calibrated light source to help 
you install, maintain, and trou- 
bleshoot your fiber-optic LAN. 
FiberEye measures the power of 
light injected into or emerging 
from the fiber network, as well 
as measuring signal loss. Fiber- 
Light, used in conjunction with 
FiberEye, has two LEDs with ex- 
ternal connectors; one transmits 
at the wavelength of Ethemet and 
token-ring networks, the other at 
the wavelength used in FDDI 
networks. 


Phone: (602) 952-6400. 
Circie 1271 on Inquiry Card. 


DESKTOP FILM PRINTER 


The FilmPrinter turbo PC film 
recorder ($4995) is a desktop 
unit for making 35mm slides 
from your PC, Mac, or PS/2 
computer. From Mirus Industries 
(Milpitas, CA), the FilmPrinter 
turbo PC connects to your com- 
puter's parallel port. The soft- 
ware, which includes 35 scalable 
fonts, is compatible with graph- 
ics and presentation programs 
such as Freelance for Windows, 
PowerPoint, and Harvard Graph- 
ics. Imaging time is 1 minute per 
67-KB image with 36-bit color 
resolution and image resolution 
of up to 4000 lines. 
Phone: (800) 942- 
9770 ar (408) 944- 
M 9770. 
NW Circio 1141 
| on Inquiry Card. 


FREELY MIX DOS AND WINDOWS 


An integration tool that allows 
DOS and Windows applications 
to interact in a client/server 
framework within Windows, 
WinGate ($295) lets you direct- 
ly and seamlessly access Win- 
dows features and functionality. 
The WinGate Technologies 
(Morristown, NJ) developer's 
toolkit lets you launch and ter- 
minate any DOS or Windows 
program from your.DOS box and 
read and write data to the Win- 
dows Clipboard directly from 
your DOS program. 


Phone: (800) 946-4283 or 
(201) 539-2727. 
Circle 1282 on inquiry Card. 


INTEGRATE X WINDOW SYSTEM 
WITH 05/2 


With Hummingbird Communi- 
cations' (Palo Alto, CA) eXceed 
PC X-Window-System server 
software for OS/2 ($595), you 
can use an OS/2-based PC to 
connect to and display applica- 
tions from X-based computer 
systems running Unix or VMS. 
The 32-bit X server program in- 
tegrates seamlessly within OS/2 
and takes advantage of OS/2's 
multitasking architecture. You 
can cut and paste data and bit- 
mapped images among X, Unix, 
Windows, DOS, and OS/2. 


Phone: (415) 617-4560. 
Circio 1283 on Inquiry Card. 


GAIN ACCURACY 
IN FEA MODELING A. 


Hexagen finite-element-analysis 
software (from $800) automati- 
cally builds 3-D hexahedral, 
eight-node "brick" finite-element 
models from a quadrilateral sur- 
face-mesh paving to produce 
FEA models with high accura- 
Cy, according to Algor (Pitts- 
burgh, PA). The DOS-, Unix-, 


and Windows NT-compatible 
Hexagen can use a quadrilateral 
surface mesh from most CAD/ 
CAM/CAE sources, such as Au- 
toCAD, Pro/Engineer, and Su- 
perdraw П. Since the output is 
in a neutral file format, Hexagen 
can also prepare models for FEA 
software from other companies. 
Hexagen supports stereo lithog- 
raphy files via its capability 
to convert triangular surface 
meshes to quadrilateral surface 
meshes. 


Phone: (412) 967-2700. 
Circle 1281 on Inquiry Card. 


PREMIERE FOR WINDOWS 


Premiere 1.0 for Win- 
dows ($295) from Adobe 
Systems (Mountain View, 
CA) offers tools for com- 
bining video footage, au- 
dio, animation, still im- 
ages, and graphics to 
create digital movies in | 
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Microsoft Video for Win- Bases 


dows AVI or Apple's 
QuickTime format. You can use 
the software to insert dissolves, 
wipes, and other digital transi- 
tions and special effects. 


Phone: (415) 961-4400. 
Circle 1284 on inquiry Card. 


BUILD NEURAL NETWORKS 


From Design Sciences (Vienna, 
VA), the DS2000 artificial-neur- 
al-systems-based tool lets you 
build sophisticated multiple net- 
work systems for DOS, OS/2, 
and Windows 3.1. Working with 
data from sources such as data- 
bases, spreadsheets, image files, 
expert-system shells, and simu- 
lation/modeling tools, DS2000 
($995) has the latest ANS mod- 
els available for modeling com- 
plex processes and building data- 
driven decision-support systems. 
Models include real-world sci- 
entific, engineering, and busi- 
ness examples. 

Phone: (800) 473-3744 or 
(703) 848-9247. 

Circle 1285 on inquiry Card. 
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DATABASE 
DESIGNING 


DataBoss for Windows 
($695) automatically 
generates industry- 
standard C++ code 


Windows database ap- 
plications. After the 
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when you develop your f- = 


code is generated, you have the option of letting the program 
compile it for you. Network support is built into the program. 


Contact: Kedwell Software, Portsmouth, NH, (603) 433-4777. 


Circle 1276 on Inquiry Card. 


Data Widgets (5129), for use in the Visual Basic 3.0 develop- 
ment environment, is a set of bound data controls that also lets 
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CUSTOM CONTROLS FOR GUIS 


A set of custom controls that you 
incorporate into a user interface 
as you're developing it, XVT- 
PowerObjects (from $395) pro- 
vides high-level functions such 
as table, spreadsheet, and tog- 
gle/picture-button objects; a tool- 
bar; and a status bar. From XVT 
Software (Boulder, CO), Power- 
Objects is for PCs and Sun Mi- 
crosystems workstations. 


Phone: (303) 443-4223. 
Circle 1286 on Inquiry Card. 


DEVELOP APPLICATIONS FOR 
WINDOWS NT 


Smalltalk/V for Win32 ($995) 
is a set of tools for developing 
32-bit graphical, portable appli- 
cations for Windows 3.1 and 
Windows NT. From Digitalk 
(Los Angeles, CA), the software 
lets you develop applications in- 
crementally and gives you a high 
level of source code portability 
among Windows, OS/2, and the 
Mac, the company says. Built- 
in objects speed up your appli- 
cations development, and a large 
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software includes DataGrid, 
Enhanced Data Control, 
DataCombo, and 3-D but- 
tons. 


Contact: Sheridan Software 
Systems, Melville, NY, (516) 
753-0985. 

Circle 1277 on Inquiry Card. 


د 


class library supports Win32 
functionality. 


Phone: (800) 922-8255 or 
(310) 645-1082. 
Circle 1287 on Inquiry Card. 


LONG-DISTANCE FILE DRAGGING 


File Express, The Worldwide 
Desktop ($149), displays the di- 
rectories of local and remote hard 
drives on your Windows desk- 
top and then allows you to click 
and drag a file from one desktop 
and drop it on a second desktop 
via modem or direct link. From 
Synergy Communications (San- 
ta Barbara, CA), File Express lets 
you transmit documents, color 
photographs, sound or multime- 
dia messages, and business pre- 
sentations. Once the file is sent, 
the receiving person double- 
clicks on the file. File Express 
then automatically launches the 
appropriate application on the re- 
ceiving machine to read the file. 
Phone: (805) 964-1755. 

Circle 1303 on Inquiry Card. 
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AN EXPANDED PIM 
FOR THE POWERBOOK 


Field Assistant 1.0 for the Ap- 
ple PowerBook ($249) is both a 
PIM and a contact manager with 
a relational database architecture. 
From FIT Software (Santa Clara, 
CA), the program’s relational 
technology lets you attach un- 
limited contacts, addresses, ac- 
tivities, and phone numbers to a 
specific record. Designed for the 
mobile user, Field Assistant in- 
cludes a correspondence module 
and automatic mail-merge capa- 
bilities. 

Phone: (408) 562-5990. 

Circle 1296 on Inquiry Card. 


NUMBERS AHEAD 


A utility program for Macs, Da- 
tica I! ($99) from By Design 
(Middleton, WI) has a unit-con- 
version module that will build 
and save any physical measure- 
ment conversion you want, ac- 
cording to the company. Also in- 
cluded are an equation solver, a 
periodic table, and a table fea- 
ture that lets you view, edit, and 
create tables as well as import 
and export data. 

Phone: (800) 527-7472 or 
(608) 831-5259. 

Circle 1299 on Inquiry Card. 


GRAPHS FOR SCIENCE 


SigmaPlot for Windows 
($495), OLE 1-compatible 
scientific graphing software, 
lets you customize your 
technical graphs for publi- 


PRESENTATION 
GRAPHICS TOOL » 
Completely redesigned, 
Charisma 4.0 ($495) 
from Micrografx (Rich- 
ardson, TX) makes it 
easier to create presen- 
tations in Windows. 
The program provides 
visually driven charting 
and graphing for creat- 
ing customizable charts 
and graphs; multimedia capabil- 
ities that allow you to add video, 
sound, and animation directly 
into your presentation; and il- 
lustration tools. You can repre- 
sent and edit data in 3-D format, 
borrow from the music and video 
CD-ROM clips, and scan images 
directly into Charisma from any 
TWAIN-compatible source. 


Phone: (214) 234-1769. 
Circle 1288 on Inquiry Card. 


REAL-TIME MULTIMEDIA 


Passport Producer Pro ($1495), a 
real-üme, interactive multime- 
dia production tool from Pass- 
port Designs (Half Moon Bay, 
CA), provides synchronized an- 
imation, video, sound, music, 
and presentation graphics. Ca- 
pabilities include external device 
control, path-based object ani- 
mation, overlaying text onto 


cation. With SigmaPlot's | 


full range of scientific 


features, you have access come 


to automatic error bars, 


huge data-set handling, nonlinear curve fitting, axis breaks, mul- 
tiple axes, regression lines, confidence intervals, and refer- 
ence lines. You can create 2-D graphs and 3-D mesh and scat- 
ter plots by selecting from pictures of graph types, and you can 
view multiple data sets with their graphs in sizable windows. You 
can merge, open, close, size, and position these worksheets as 


you wish. 


Contact: Jandel Scientific, San Rafael, CA, (800) 874-1888 or 


(415) 453-6700. 
Circle 1278 on Inquiry Card. 


BYTE DECEMBER 1993 


i") Software 


graphics, importation of standard 
Mac file types, and SMPTE sup- 
port. 

Phone: (415) 726-0280. 

Circle 1291 on Inquiry Card. 


PC-TO-UNIX LINK 


CenturyTCP ($199 per user) im- 
plements the TCP/IP network 
protocol with the required ele- 
ments for linking PCs to Unix 
hosts. From Century Software 
(Salt Lake City, UT), Centu- 
ryTCP includes TinyTerm Tel- 
net, which provides terminal- 
emulation options for access to 
Unix. Designed for simultaneous 
use with NetWare, the software 
is also compatible with net- 
works such as Vines, LAN Man- 
ager, LANtastic, and Pathworks. 
Phone: (801) 268-3088. 

Circle 1292 on Inquiry Card. 


AUTOMATED PROPOSAL 
PREPARATION 


The Automated Proposal Gen- 
erator (from $10,000) is a data- 
base publishing system for the 
Mac that lets you quickly and ac- 
curately prepare and price com- 
plex business proposals. The 
software, from R. M. Dudley 
(Burlingame, CA), tracks pro- 
posal preparation with such fea- 
tures aS an integrated word 
processor; automatic layout, for- 
matting, and table-of-contents 
generation; centralized control 
of template creation and updates; 
and management tracking and 
reporting of previously generat- 
ed proposals. 

Phone: (415) 697-1650. 

Circle 1293 on Inquiry Card. 


Software Update 


SmartLeaf/Compare 3.0, Data- 
Base Publishing Software 
(Woburn, MA), adds user- 
interface changes, an en- 
hanced comparison engine, 
and new choices in defining 
the rules for comparing 
documents. $4995. 

Phone: (617) 938-0018. 
Circle 1305 on Inquiry Card. 


CoSession ACS 6.2, Triton 
Technologies (Iselin, NJ), 
adds support for intelligent 
multiport serial cards and the 
capability to share modems 
on workstations running 
Windows 3.x in enhanced 
mode. From $345. 


Phone: (800) 322-9440 or 
(908) 855-9440. 
Circle 1306 on Inquiry Card. 


WorldView 2, interleaf 
(Waltham, MA), adds Outline 
Navigator, advanced hyper- 
navigation tools, Standard 
Generalized Markup Lan- 
guage capabilities, redlining, 
| international 
user interfaces, 
and the ability 
to display 
Japanese kanji 
documents. From $4995, 
Phone: (617) 290-0710. 
Circle 1307 on Inquiry Card. 


DP Umbrella 1.1 for Windows 
SQL, Vycor (College Park, 
MD), adds a link to Case- 
Point from Inference for case- 
based reasoning, a cc:Mail 
interface, unlimited user-de- 
fined field labels, and zoom 
or access tables to which a 
field is associated. $6995. 
Phone: (800) 888-9267 or 
(301) 220-4450. 

Circle 1308 on Inquiry Card. 


LanRover/E 2.0, Shiva 
(Burlington, MA), adds sup- 
port for TCP/IP, shared dial- 
out for modem pooling, and 
enhanced management capa- 
bilities. From $2499. 

Phone: (800) 458-3550 or 
(617) 270-8300. 

Circle 1309 on Inquiry Card. 
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isio 2.0 is the easiest 
way to make great 
business drawings. 


Now, it’s also the easiest way to make 
a great business decision. 


You're looking at some 
great drawings and diagrams 
made by a bunch of people 
who can't draw. 


Shapewares* award-winning 


If you've used a stencil, you 
know how to use Visio. Visio 
stencils address virtually all 
your business drawing needs. 


3.] users. 


on-screen stencils for easy access. So instead of 
drawing, you simply select SmartShapes" from one 
of 20 stencils, and drag and drop them into place. 
Unlike clip art, Visio's 600-plus SmartShapes 
have built-in intelligence. So they resize without 


text makes labeling and editing a snap. You 


shapes of your own. 


Visio's drag and drop SmartShapes take 
the "drawing" out of business drawing. 


All were created with Visio; 
drawing program for Windows" 


Visio provides job-specific, 


ax ~ information, or for the 


distorting, connecting lines stay glued and integrated 


can even create and customize 


And since Visio supports OLE 2.0, you can 
easily integrate drawings with other Windows 
applications. Creating great business drawings has 
never been simpler. 

For a limited 
time, buy Visio 2.0 
for just $129. 

Here's an easy business 
decision: Purchase Visio 2.0 by 
December 31, 1993, and save 
$170. Visio also comes with a 
60-day, money-back guarantee. 
To order, for more 


names of authorized Visio , fH APE 
| , call toll-free: | | 
resellers near you oll-free WARE 


1-800-446-3335, ext. EP9 


© Shapeware Corporation, 1993. All rights reserved. Outside the U.S. and Canada 
contact Shapeware by phone (303) 743-9533 or fax (303) 695-0555. Offer applies to versions 

for use in the U.S. and Canada only. Offer price is in U.S. dollars, Shapewnre is a registered trademark and 
Visio, Drag and Drop Drawing for Everyday Graphics, and SmartShapes are trademarks of Shapeware 
Corporation. Windows is a trademark of Micrasoft Corporation. 


Circle 181 on Inquiry Card. 


CD-ROM NETWORKING 


LanCD (from $1995) supports 
up to four network protocols si- 
multaneously while providing 
access to CD-ROM applications 
to everyone on the network. 
From Logicraft (Nashua, NH), 
LanCD has a manager utility that 
lets server administrators re- 
motely monitor LanCD-server 
operation and use. The included 
FastCD software creates virtual 
CD-ROM discs on physical 
SCSI hard drives and supports 
up to 254 virtual discs per server. 


Phone: (603) 880-0300. 
Circle 1290 on Inquiry Card. 


MAC TOOLS 


A set of eight system utilities that 
help you organize and manage 
daily desktop functions on the 
Mac, Aladdin Desktop Tools 
($89.95) accelerates and stream- 
lines basic file management 


ANALYZE LARGE 
DATA SETS AND 
BUILD CUSTOM 
APPLICATIONS 


IDL for Macintosh ($1500) integrates mathematics, ad- 


chores. From Aladdin Systems 
(Watsonville, CÀ), the Desktop 
Tools include SpeedBoost, 
Shortcut, Printer, Makeover, 
MagicTools, SecureDelete, Toys, 
and Stuffit Expander. 


Phone: (408) 761-6200. 
Circle 1302 on Inquiry Card. 


NETWARE VIRUS DETECTOR 


A NetWare loadable module, 
Norton AntiVirus for NetWare 
($995 per server) pro- | 

vides unobtrusive virus s 
protection for your serv- | 


er without affecting net- абы 
work performance. | иса 


LAN administrators can. | 
configure the program |В 
from Symantec (Santa | д 
Monica, CA) so that | 
when it's hunting down | 
viruses, key applica- 
tions will continue to 
operate efficiently while 
remaining protected. The NLM 
scans DOS, Windows, and Mac 
files. The customizable real-time 
monitoring feature lets you send 
out alerts over a pager or via E- 
mail. 


Phone: (310) 453-4600. 
Circie 1295 on Inquiry Card. 


vanced visualization, and custom application development 
capabilities to let you analyze large data sets and build cus- 
tom applications on your Mac. Scientific computing features 
include a built-in GUI toolkit, an editor/debugger, and an 
array-oriented language that lets you interactively test 


what-if analyses. 


The program's analysis and visualization capabilities in- 
clude math and statistics; comprehensive plotting; volume 
visualization for disciplines such as medical imaging and 
earth sciences; gridding; and mapping. You can transfer 
customized applications to any hardware platform running 

| previously written IDL or PV-Wave programs under Windows, 


Unix, other Macs running System 7.0 or higher, VMS, and 
supercomputer environments. 


Contact: Research Systems, Boulder, CO, (303) 786-9900. 


Circle 1279 on Inquiry Card. 
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What's New Software 


SCIENTIFIC ANALYSIS IN 
WINDOWS v 


DADISP for Windows ($995), 
graphical data-analysis software 
from DSP Development (Cam- 
bridge, MA), allows you to run a 
DADISP worksheet within Win- 
dows to collect, analyze, and dis- 
play scientific and technical data. 
The intuitive, spreadsheet-like 
environment is menu driven and 
lets you work with data series of 


E Эка SEI тізы ЯШ BEH EE ; 
Ù wae sean | - 


LM гава гарла ra 


tania Dengi et bar 


almost any length. You can au- 
tomate DADiSP worksheets for 
background operation, run mul- 
liple applications, set and read 
operating-system settings, and 
invoke the string-manipulation 
and data-type-conversion capa- 
bilities, among other functions. 
Phone: (617) 577-1133. 
Circle 1289 

on inquiry Card. 


AUTOMATIC CHARTING 


The allClear for Windows 
package (from $299.95) au- 
tomatically creates flow- 
charts, organizational charts, 
cause-and-effect diagrams, and 
decision trees from your written 
description of the procedure you 
want drawn. From Clear Soft- 
ware (Newton, MA), allClear for 
Windows lets you open multiple 
diagrams. The split-screen capa- 
bility lets you edit text in one 
window and immediately see the 
changes in the chart in the other 
window. 


Phone: (617) 965-6755. 
Circle 1300 on inquiry Card. 


Software Update 


LapCAD for Windows R4, Lap- 
adds layering, 

to 800 different loading con- 

element entities. From $195. : 


CAD Engineering (San 
— Diego, CA), 
> Y 
ha f the capability 
to handle up 
ditions, and import/export ca- 
pability for the IGES finite- 
Phone: (619) 467-1947. 
Circle 1310 on Inquiry Card. 


WordPerfect 6.0 for Windows, 
WordPerfect Corp. (Orem, 
UT), adds a customizable in- 
terface; templates; WordPer- 
fect Draw; a charting module; 
Coaches; and enhanced com- 
patibility, integration, and file 
management. $495. 

Phone: (800) 451-5151 or 
(801) 225-5000. 

Circle 1311 on Inquiry Card. 


TechKnowlogy Imaging Software 
for Windows 4.0, TechKnow!l- 
ogy (Salt Lake City, UT), 
adds a flexible GUI with hot 
keys, navigation-control but- 
tons, and Query by The- 
saurus. $395. 

Phone: (801) 261-8650. 
Circle 1312 on Inquiry Card. 


LANauditor 3.0, Horizons 
Technology (San Diego, CA), 
adds 
client 
auditing 
for Macs 
and 
OS/2, as 
well as 

- expand- 
ed auditing for DOS/Win- 
dows workstations and file 
servers. From $495. 

Phone: (619) 277-7100. 
Circle 1313 on Inquiry Card. 


Zyindex 5.1 for Windows, ZyLab 
(Buffalo Grove, IL), adds a 
sorting feature, flexible index 
sets, and hyperlinking. From 
$395. 

Phone: (800) 544-6339 or 
(708) 459-8000. 

Circle 1314 on Inquiry Card. 


Your software ا‎ Phone: 
were barely speaking. 
Then: something clicked. 


If you're tired of playing matchmaker 


to software applications (even ones 
from the same vendor), youll be pleased 
to hear this. There is a product that does 
it for you, now. Prodea Synergy" makes 
the programs you already have, and what you've built with them, work together. A few points 
and clicks, and applications will exchange just about everything but valentines. 
Mr. R. Lee Allen of Schering-Plough, a company already using Prodea Synergy, 


put it less romantically 


Harvard Graphics CC Mail 
although no less enthusiasti- “ 222 € ! 
Query DB Sales Analysis Sales Charts Report Dist. 


cally "Its not like anything out Drag and drop the icons, connect them with arrows. Data flows automatically. 
there before. It's more than OLE or DDE. It transcends both languages and APIs: 

You should also know that what you build is easy to pass on to others, without 
worrying about hot links, paste links or file location. Prodea Synergy runs under 
Windows; costs $495 and has a 30-day money-back guarantee. For a limited time you 


also get a $200 introductory cash rebate. Call us at 1-800-PRODEA-1. Your software 


programs will never look at one another the same way again. Syn ergy” 


© 1993 Prodes. All products and brand names are trademarks oc registered trademarks ol their respectrve owners 


SMART FILE KEEPER 


SmartSync ($169.95) file-synchronization and data-sharing 
software for Windows lets you maintain the currency of the 
files you work in on two or more computers. You can set up a 
schedule for SmartSync to automatically keep your files up to 
date and to synchronize individual files or collections of files and 
directories. By sending only the changes made to the files 
rather than overwriting entire files, the program reduces data- 


transmission time and costs. 
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E-MAIL PC-TO-PC 

An E-mail program that lets you 
exchange E-mail with another 
PC user over standard phone 
lines, Personal-E Mailbox (from 
$49.95) can run in the back- 
ground receiving mail while you 
are working in an application. 
Personal-E Mailbox is portable 
and capable of running from a 
floppy disk. You can broadcast 
messages to groups of users, and 
those who are hearing-impaired 
can use a special chat mode for 
interactive E-mail over TDD- 
compatible phones. Utilities can 
convert messages to text and 
database formats. From Amer- 
Com (Portland, OR). 


Phone: (503) 452-8196. 
Circle 1294 on Inquiry Card. 


REAL-TIME DESKTOP 
CONFERENCING 

InPerson desktop-conferencing 
software (single-user license, 
$495) from Silicon Graphics 
(Mountain View, CA) is de- 
signed for use with the compa- 


254 


The software’s RemoteCopy feature lets you remotely browse 
and copy files; TeamSync lets you synchronize and share data 
with coworkers. An auto-recovery feature automatically reestab- 
lishes a broken connection and continues transmission 


285] ТЕТІ 


a 


BYTE DECEMBER 1993 


where 


== aq the session was in- 


= rw 


checks are includ- 
ed to prevent loss 
* of data. 


| Contact: Nomadic 
| Systems, Mountain 
| View, CA, (415) 
335-4310. 

Circle 1280 


on Inquiry Card. 


ny's workstations. Application- 
independent, InPerson lets you 
import an image for review and 
markup. It is fully equipped with 
multiway conferencing and mes- 
Saging indicators that let you re- 
ceive notification of calls missed, 
put a current call on hold, and 
join active conferences. Used 
with Indigo Magic, InPerson lets 
you interact with multiple con- 
ference participants using live 
video and audio. 


Phone: (415) 960-1980. 
Circle 1298 on inquiry Card. 


THROW THE PROGRAM 
MANAGER OUT THE 

WINDOW  » | 
The McDesk for Win- = 
dows utility ($149) eases 
the use of Windows by re- 
placing the Windows File 
Manager and Program 
Manager with a point- 
and-click system of icons. 
From Granite Software 
(Austin, TX), such rou- 
tine functions as print, 
save, open, and run be- 


What's [31] Software 


come invokable by a keystroke. 
For instance, if you grab a file 
and drag it to the printer icon, 
the file goes to the printer. You 
can add any application or 
McDesk menu item as a button. 


Phone: (512) 258-3570. 
Circle 1297 on Inquiry Card. 


TAKE NOTES NATURALLY 


InkWare NoteTaker ($195) from 
Ink Development (San Mateo, 
CA) is a pen-based application 
that runs under Windows for Pen 
Computing on any Intel-based 
computer that supports pen in- 
put. The software's free-form 
approach to note-taking and in- 
formation management lets you 
take notes using the pen or the 
keyboard and then edit, copy, 
and move either type of note. 
You can tag notes with Smart- 
Stamps or keywords; the marked 
notes are then automatically 
made into to-do lists. 


Phone: (415) 573-6565. 


Circle 1301 on Inquiry Card. 


SMALLER WINDOWS 
APPLICATIONS 


Rosenthal WinLite ($149) does 
for Windows 3.] what PKLite 
did for DOS: It compresses ap- 
plications on disk and decom- 
presses them into memory upon 
execution. Windows programs 
(even those run within NT or 
OS/2) shrink to a fraction of their 
original size, reducing LAN traf- 
fic and improving cache effi- 
ciency. Solitaire, for example, 
condenses to 43 percent of its 
original size, according to Rosen- 
thal Engineering (San Luis Obis- 
po, CA). 

Phone: (805) 541-0910. 


Circle 1304 on inquiry Card. 


Software Update 
PSI-Ptot 2.1, Poly Software 
International (Salt Lake City, 
UT), adds batch-mode pro- 

cessing, align- 
ment of ob- 
T jects, column/ 
row transposi- 
tion, and a 
bigger user- 
defined model 


for curve Ens $299. 


Phone: (801) 485-0466. 
Circle 1315 on Inquiry Card. 


Media Suite Pro 2.0, Avid 
Technology (Tewksbury, 
MA), adds a 60-field option, 
an edit-decision-list option, 
and additional effects such as 
motion control. $9995, 


Phone: (508) 640-6789. 
Circle 1316 on Inquiry Card. 


XTreeNet 3.0, XTree (San Luis 
Obispo, CA), adds Oops! 
undelete for NetWare, inte- 
grated ZIP 2.0 support, and a 
multiwindow text editor, 
$495; server extensions, $295 
each. 

Phone: (805) 541-0604, 
Circle 1317 on Inquiry Card. 


Close-Up 5.0, Norton-Lambert 
(Santa Barbara, CA), adds 
photographic memory, video 
translation between PCs, and 
AJ to compress video func- 
tion calls. $199. 


Phone: (805) 964-6767. 
Circle 1318 on Inquiry Card. 


TNT DOS-Extender 6.0, Phar Lap 
Software (Cambridge, MA), 
provides the capability to im- 
plement DLLs, use Visual 
C++ 32-bit Edition, write 
Windows NT character-based 
applications, and more. $495. 
Phone: (617) 661-1510. 
Circle 1319 on Inquiry Card. 


Netroom 3.02, Helix Software 
(Long Island City, NY), adds 
remote network installation, 
multiuser licenses, and auto- 
matic detection of network 
adapters. From $99, 

Phone: (718) 392-3100. 
Circle 1320 on Inquiry Card. 


If If Were А 
Baseball Player, It 
Would Hit Ноте Runs, 
Toss No-HiHers, 
Steal Bases, And Si 
For Under $200. 


Okay, it hasn't happened. in baseball. But in the computer world, from your PC quickly, easily and privately, CommWorks also 


there’s a majorleague player in the communications game thatcan features Remote Access p which brings remote 


pretty much do it all. Introducing CommWorks™ for Windows™ by files and printers directly to your PC wherever you are, And with 


Traveling Software. The first com- the online program, you can tap into 
MCI Mail? CompuServe? or other 


Online Services 


plete communications package that 
gives you more flexibility than ever to 


do business away from the office. For at the click of a button. What's more, 


starters, there's La pLink V, 


the CommWorks Control Center 


the number one selling file transfer puts all these communications tools 


From the Makers of LapLink 


program. You can make unattended, 
regularly scheduled file transfers at (COMM 


anytime, from any place. And for local 


at your fingertips. See your local 
dealer or call Traveling Software 
for WINDOWS direct for $50 off the introductory 
file transfers, use the included serial SRP of $199.95. And get the 


cable. CommWorks > 


X „опе who can do it 


all. Without the 


RN 


and receivea 2 Ы overblown 


Fax ^ Introductory Offer 


Call for $30 off 
(800) 472-4735 . 


TM d dieci hom Traveling Sofware: SRP $2205. Inraduciory SRP good hrough tr Vh 
reget атан карулы Sets etd ka бөлесі 


x | 
salary. 


Quatech's Solid State Drives 


for PCMCIA 


е 100% Reliability • No Moving Parts 


Quatech's line of Solid State Drives for PCMCIA (Type | and Type II) fit into any personal computer and 
conform to the PCMCIA/JEIDA standards thus allowing your PC to access the newest technology used in note- 
books, hand-held computers and PDA's. These drives are available in three options: 3.5" front drive, rear card 
slot drive, or 3.5" front drive and rear card slot drive. 


Quatech's line of PCMCIA FLASH Memory, SRAM and I/O Cards offer add on memory in one, two and four 
meg options. SRAM available in one and two meg options only. FAX/modem, Serial RS-232, RS-422, EPP 
Parallel Port, and Digital I/O give you maximum flexibility for your application. 


For more information on PCMCIA products 

or our complete line of communication, data т QUATECH 

acquisition and industrial I/O products call: FAX: 216-434-1409 
800-553-1170 BBS: 216-434-2481 


662 Wolf Ledges Parkway, Akron, Ohio 44311 U.S.A. (216)434-3154. International: Australia/Interworld Electronics 03-563-5011, Canada 
(Western)/Interworid VCR 604-984-4171 (Toronto office 416-513-7027), England/Diamond Point International 634-722-390, Finland/Lab 
Hitech OY 358-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/RCM Ltd. 
972-03-5447885, Italy/N.C.S. Computer Italia 03311 770-016, Netherlands/ACAL Auriema 040-502602, Korea/Sam Boo Enterprise Co. 
82-2-538-4001, Spain SANTA Barbara SA 343-4188116, Singapore Bliss Services Pte Ltd (65) 338-1300, South Africa Made 
Eagle Electronics 27 21 234943, Switzerland Amiro Tech. Engin. 37-2311-18. ІВМ РС-ХТ, AT, and Micro Channel are In 

registered trademarks of IBM Corp. All other trademarks are of their respective companies. U.S.A 
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Hardware/Software Showcase 


This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 

and suppliers. 
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Buyer's Mart 


From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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SotNet асное 
аА v3.0 


nan. 
With OmniPage- 
Direct 


w 255 Gray Scale Scanner 
with 16-bit RR Board 
” FotoTouch Color Image 
Editing Software • Саеге 
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Netware V3.12 NEW 


MEW V3.12 50 USER 35... o. 
ЫГА ty v3.12 100 USER 38° 


SFT ІН V3.11 
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NETWARE LITE 1 USER... — "€ 
METWARE LITE STARTER Ki 

NE2000 PLUS ETHERNET САХ CARD .. 
NE3200 w/TPA NEW... ................. 938. а 


^ 
THOMASHCONRAD 


TC5143 ETHERNET !0BT ... —ÓÀ 
ТС5055 ETHERNET В PORT CON 10BT.. .....32 
TC6242 ARCNET 8 BIT COAX CARD. .... .....6 
ТС6245 ARCNET COAX CARD 


TC8242 ARCNET+ TP САЯР.............. 
ТС6245 ARCNET ALL-IN-ONE CARD ......... 

ARCNET P. 4PORT 

ARCNET ACTIVE 8 PORT HUB COAX 
E ier MANT UB AK 72.1: 
TC4035 TOKEN RING 4MBPS CARD... 289.69 
ТС4045 TOKEN RING 16/4 CARD ................. 330.44 
TC4048 TOKEN AING 16/4 E CARD. ca 405.99 
TC4050 16 PORT MAU aS m 639.43 
TENS t0OMBPS COAX CAR 438.57 
TCNS 100MBPS EISA COAN CARD... ..$09.91 
TCNS 100MBPS STP CARD ........................ $7.89 
TCNS €— FIBER OPTIC CARD............ 716 80 


1146.47 

ТСМ5 100MBPS 8 PORT SMART HUB STP 1169.75 
SMART 1485 BO 

P: ARTISOFT 

AE2 ETHERNET COAX CARD 189.06 
AE3 ETHERNET COMBO CARD - 219.88 
NODERUNNER 20004 — 34734 
NOOERUNNER 2000T .. ................................. 176.47 
NODE RUNNER 2000C 176.47 
NOOERUNNEF/SI 20004..... TE 7 
NOOERUNNER/SI 20007. . — | i 
NODERUNNER/SI 20006... MEER 7.44 
CENTRAL STATION f... EMEN J| 
108Т 5 PORT INTERNAL HUB. ee 
AE2 STARTER KIT ...................................... 444.44 
NOOERUNNER STARTER KIT WINDOWS ....499.97 
LANTASTIC Al V5.0.......... ee MÀ 79.17 
LANTASTIC А! V5 0 WINDOWS... aa 81.34 
LANTASTIC SOFTWARE ............................. ыл 29 
LANTASTIC FOR WINDOWS Sw мл. 
T-RUNNER 8 PORT 108T ................ ........2%Т АБ 
T-RUNNER 12 PORT 10BT ............ КИ (V 


SMC 


ULTRA 16 BIT ETHERNET COAX ................ 100.25 


ULTRA 16 BIT ETHERNET 1067F .........!08.28 
ULTRA 16 BIT ETHERNET COMBO ............... 128.35 
ЕТНЕНСАНО» ELITE 8 BIT COAX.. ...... .8782 
ETHERCARD. ELITE СОАХ .. ................- 11054 

ELITE COAX GPK ... 450.73 
ЕТНЕНСАНО» ELITE MCA COAX 180 26 
ETHERCARD« ЕШТЕ 1087 _......_.............. 119 04 
ЕТНЕЯСААО» ELITE TOOT 6PK. 633.08 
ETHERCARD« ELITE MCA 1087. 100 65 
ЕТНЕЯСАНО» ELITE ELSA 1081. 578.79 
ETHERCARD+ ELITE COMBO ......... 129.57 
ETHERCARDe^ ELITE COMBO 6PC 706.59 
3008 ETHERNET CARO 106T --.. 90.41 
3018 ETHERNET CARD 108T -.-.. FBO 
3608 ETHERNET 8 PORT CON 108T 32261 
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3512 ETHERNET 12«2 PORT CON 10BT .. -814.78 
3402 TRANSCEIVER AUVBNC ....... 138.63 
PC800WS ARCNET CARD COAX ...... ...12$.83 
PC850WS ARCNET CARD TP... . 118.88 
PC600FS ARCNET CARD COAX 199.21 
PC130 ARCNET CARO COAX 2 ......88:0 
PC130E ARCNET CARD COAX... Р -20.09 
ARCNET B POAT ACTIVE HUB COAX... 223 41 
TOKENCARD ELITE 164... қ NETT 


3Com 


3C503 ETHERLINK 18 BIT COAX. — 2... 


3C 1627 12 PORT LINKBUILDER 108T .......... 628.07 


Xircom 


PE310BC POCKET ETHERNET СОАХ........ 314.09 


PE310B2 POCKET ETHERNET COAX.... ..279.60 
PE3108T POCKET ETHERNET б» — e г. 
РА20288 POCKET ARCNET COAX ...............236.20 
PA2028T POCKET ARCNET TP... 234.90 
au. POCKET CREE RING 164... 529.14 


6B3 POCKET TOKEN RING 1 527 08 
POCKET ETHERNET PRINT SERVER SOAXI08. ib 
РРХОЗ PARALLEL PORT MULTIPLEXOR... ....79.80 


TT E & Fl 


SOMOS... 


TAPE, REMOVA 
al 


= 

[-MEGA 
TAPE 250MB INSIDER 1°... . . . 0787 
TAPE 250MB INSIDER HH... ... ....-...... 100. 


FLOPTICAL 21М8 INSIDER .......................242.27 
FLOPTICAL 21МВ PC POWERED 396.84 
ВЕ 90MB PC POWERED 662.33 
BERNOULLI 150MB INSIDER .... . 194.11 
BERNOULLI 15048 PC POWERED... 476.85 
BERNOULL! 150MB TRANSPORTABLE . ....379.88 
A. 
SE120 120M8 INT TAPE В-І..................... 42.08 
SE250 250M0 INT TAPE B-u....................... 174.43 
5E305 305/48 INT ТАРЕ B-U... _ 192.90 
MICROSOLUTIONS 


BACKPACK 3.5" 1 44MB FLOPPY PARALLEL179.51 
BACKPACK 5.25" 1.2МВ FLOPPY PARALLEL 179.61 


BACKPACK 170MB HD PARALLEL new ....... 379.59 
BACKPACK 200MB HD PARALLEL ... 448 90 
BACKPACK CO-ROM PARALLEL. 2. 387.91 
BACKPACK 250M8 ТАРЕ B-U PARALLEL .....358.08 
PRO NOTE 4248 РАВАЦЕІ......................... su ü 
PUMA GOMB PARALLEL ............................. EL zl 


MARLIN 105848 INT IDE... STS 


1200-4 4GB INT SCSI ...--... TERS 
1200.4 408 EXT SOM 5 — . — мап 
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Bubblejet 


a / 360 dpi / 240 cps 

B individual Color Cartridge 
System: Less Waste 
7 100 Sheet Feeder 
Text 
r Optirmzed for Plain Paper 


IBM TOKEN RING 


IBM TOKEN RING 16/4 SA... 50146 
ІВМ TOKEN RING 16/4 MCA... ...889 95 
IBM TOKEN RING MAU _..._....._..................... 400 


INTEL NETWORKING 
ETHEREXPRESS 16 COAK_ ...99.3 
ETHEREXPRESS 16 COAX SPK m .— 454.13 


ETHEREXPRESS MCA COAX . 2 108.52 
ETHEREXPRESS 18 108Т.. eT. 
ETHEREXPRESS 16 108Т 5 P эс. 454.13 
ЕТНЕНЕХРНЕ55 МСА 108T..... ...... 166.52 
ETHEREXPRESS 16 COMBO. 116.77 
ETHEREXPRESS FLASH COMBO ..... 213122 
ETHEREXPRESS FLASH COMBO 5 PK... E 26 94 
ETHEREXPRESS EISA ج‎ — 3.3 


TOKENEXPRESS 1654... 3 


NETPORT и COAX/108T 2: 
2 Y 


ACCULOGIC PARALLEL PORT CO-ROM.. 


49000 
HITACHI 1800S EXT —  —Á——Á — > 


HITACHI CDR1850 EXT ...............................81250 
HITACHI 6700 INT CD-ROM ..... 499.85 
HITACHI COR6750 INT .. a O 
NEC CDR74-1 EXTERNAL CD-ROM... — 399.55 
NEC XXI INTERNAL MEW 487.30 

NEC 3XE EXTERNAL NEW. mace. aiii T" 
NEC 3Xp Portable NEW . шеттете. 4329.88 
ORCHID CDS3110 INT. ........ ..232 83 


PIONEER DRMS04X 6 DISC QUADRASPIN 1347.42 


PROCOM 200MS INT SCSI CD-ROM... 45200 
ei ee ee — 557.66 
SONY CDU31A INT CD-ROM ............ .... 238.06 
SONY CDUSSS INT CD-ROM... 27943 
SONY CDU54101 INT SCSI CD-ROM ..... 298.18 
SONY CDU7205N EXT CD-ROM. ... —-. 483.19 
SYDOS PARALLEL PORT CD-ROM... 303.51 
TOSHIBA 3401 INT SCSI CD-ROM... . 439.40 


TOSHIBA 3401 iNT SCS CD-ROM W/ADPT. 49.14 
TOSHIBA 3401 EXT SCSI CD-ROM .... . 825.18 
TOSHIBA 3401 EXT SCSI CD-ROM W/ADPT 608.55 
TOSHIBA 3401 EXT SCSI 4 DRIVE TOWER 2535.98 


„Ө [ 


sO. WYSE TERMIN | 

WYSE 30 AMBER CR GFEEN.... 

WYSE 50 AMBER OR GFEEN......... 54 
WYSE 60 AMBER, GREEN. WHITE... 284 92 
WYSE 150 AMBER, GREEN, WHITE... 265.45 
WYSE 160 AMBER, GREEN. WHITE............. 313.06 
WYSE 185 AMBER, GREEN. WHITE... ‚319.36 
WYSE 325 COLOR cs $1949 
WYSE 370 COLOR... T „тый 
| A. MuUIT IMEC T SOUND, СС E 
ALTEC LANSING ACS300 SPKRS/SW..........274.26 
COW 5 CD BUNDLE... 129.00 
CDW 5 CD BUSINESS BUNDLE... mary] 
CDW 5 СО ENTERTAINMENT BUNDLE ........79.33 
CDW 4 CO EDUTAINMENT BUNDLE new ......45.18 
ARISTASOFT WIRED FOR SOUND PRO ........39.49 
ATI CD SOUND DIMENSION ......................... 392.57 | 
CREATIVE LABS EDUTAINMENT 8 INT 481.17 | 
CREATIVE LABS EDUTAINMENT 16 INT ..... 518.32 
CREATIVE LABS DISCOVERY 16 INT ...........449.81 
CREATIVE LABS MULTIMEDIA STARTER INT. ....449.58 
CREATIVE LABS SOUND BLASTER DELUXE 76.60 
CREATIVE LABS SOUND BLASTER РАО .....119:00 
CREATIVE LABS SOUND BLASTER 16 ASP 218. 27 
LOGITECH SOUNDMAN 16... 108.4 
MEDIAVISION PRO AUDIO SPECTRUM 16 ..148 и 
MEDIAVISION PRO AUDIO STUDIO 16........214.3 
MEDIAVISION PRO 16 SYSTEM Н BUNDLE 085.91 
MICROSOFT MULTIMEDIA BEETHOVEN ...... 53.28 
MICROSOFT CINEMANIA.. css. a 
MICROSOFT BOOKSHELF CD .. 100.98 
ORCHID SOUND PRODUCER... NENRITT. 
PROCOM INT MULTIMEDIA STATION... 729.18 
PROCOM EXT MULTIMEDIA STATION ...... 778.46 
SONY DSKTOP LIBRARY INT W/SND ........ 582.12 
SONY DSKTOP LIBRARY INT NO SOUND... 277.87 
SONY DSKTOP LIBRARY EXT W/SND.......... 5312.87 
TURTLE BEACH 16 BIT MULTIBUNDLE .......677.17 
TURTLE BEACH MULTISOUND .....................512.®7 

` CD-ROM А OPTICAL DRIVES | 
CHINON CDS535 INT CD-ROM КІТ... 390.4 | 
CHINON CDX535 EXT CDROM KIT ............... 


НІ V100 INKJET NOTER: ee 1811.09 
Ht 7100 A-D SIZE 8 PEN... меннен и 262,02 
Ht 7200 A-F SIZE В РЕМ ............. ня -— 1444.12 
J HEWLETT 
PACKARO 
HP SCANJET ІР... 733.48 
HP SCANJET ІР DOCUMENT FEEDER... ....268.99 
HP SCANJET IIC .. . 1299.10 
HP SCANJET ІС DOCUMENT FEEDER... ....474.72 
HP DRAFTPRO PLUS A-D SIZE ...., ...... 3108.64 
ES600C PARALLEL... о РОВНО? 
ES600C SCSI.. ——— 852. 69 
ES600C ACTION SCANNER. 1.790686 
ES600C PARALLEUL/SCSI ... ..... .... ... ..1088.81 
Е5800С ACTION $САММЕН..................... 1077.29 
= VIDEO 1 PRODU UCTS = 
erer ا‎ = SDE 
AST VISION 4N 14* .. жері 
AST VISION 4L 14* .......... 499.95 
MX15SF - — . 527.67 
MAG INNOVISION MX17F . 899 560 
MAGNAVOX CM2079 14° Э9Э...................... 23®92@ 
MAGNAVOX CM2089 14° 28..... . .. .... TO. 
MAGNAVOX СМ9217 177...... .... ......... Ия 
MAGANAVOX 20CM64 207... .... 1184.12 
F340IW 15° 718.63" 
NANAO F550l 17^ .. t059.25 
МАМАО FSSOW 17° её... a ELE 
МЕСНЕ". ак аа E a $19.22 
NEC 3FGE 15°........ ИНИ OO 
МЕС 4FGE 15” __......... SS ( 
МЕС REGE ТУ" Lee „—— а 
NEC SFGp 17 MN жест Е t 
6FGo 21° .. = E т 
PANASONIC С13811 147... 3 
PHILIPS 1557А5 15°.. 
PHILIPS 1764DC 17°... 
SEIKO CM1760LR 17° 
SONY CPD1430 14" 


" FREE Bertetoy Afer Dark Offer - - - CALL FOR DETAILS 
VGA & SUPER VGA DISPLAY CARDS 
ATE ULTRA PLUS и. —— Ó5'— 
ADS VGA TO TV ELITE.. . б 
ATI GRAPHICS ULTRA+ 2MB 
ATI GRAPHICS ULTRA PRO 2MB .. „3587. 
ATI GRAPHICS ULTRA PRO 2МВ EISA ........ n 
re GRAPHICS ULTRA = ав MCA ........ 594.82 
TI VGA WONDER 


US Robotic —— IST Bravo LC 14865Х/25 
= ЕЗ SAE «Ори 4 P 

14, 400 BPS р | б اا‎ d 

Pocket Modems mi reer 

9? 14.4K BPS Data, V.32bis % ! m А > Р v И865Х/25 CPU 

Protocol ¥ Fax Model Adds ] быз Косыл же” а в” 120MB HD, 4MB RAM 


цак BPS Send/Recelve Fax 
sy V.42 Error Correctio 
9 (Lite Buts Ориён a” 4 16-bit Slots 


— ® 
еласа vgv | | ` CDW | v Midsize Case, 3 
егу = = | 
—áÁÀ— | ИБ YOU TA 


14.4K Data................% 79 x 4. 9 CDW 27097 Qu қ 
14.4K DataFax..... 9179.50 сом 26535 BETTER CDW? Price ЧӘЙ 9997.97 cow 30837 


s^ Local Bus Video 


1 [ | 3 | і 
a | 
)MPUTER: Dor maTRix a Lasen patens ШИ MODEMS а COMMUNICATIONS M PCMCIA 
TOSHIBA | Panasonic = | HAYES PCMCIA OPTIMA 2600 ES 22.8 
T1900120MB ...1897.88 T4600 | 1: Er PCMCIA OPTIMA 14.4 — OE. 
T1900/200MB. . iH 4 ia — 2498.00 | жей " 14 A INT... SPORTSTER MODEMS 43.50 ІВМ PCMCIA TOKEN RING 36/4... ......5% 
B. | 14.4 INT "149.50 LINKSYS PCMCIA ETHERNET COAX... 
| 14.4 = аз 50 LINKSYS PCMCIA ETHERNET tOOT.... 
144 178.50 GAHERTZ PCMCIA 2400 WAX... 
69 25 MEGAHERTZ PCMCIA 2 XJACK WF, 
| " MEGAHERTZ PCMCIA 9800 ACK WIFAX 3 
MICROWRITER BASIC/PS35. 818.95/77.97 2400 V 4281S = » EATZ PCMCIA 14.4 4 
| MICROLASER PAO 600 PS23 NEW" 1225.82 V INTANT WERK СУТ AAE MEGAHEATZ PCMCIA 14.4 XJACK WIFAX 122 
з - MICROWRITER PS&S Т i v EXT/EXT W/FAX 448 20/4 л 50 PRACTICAL PCMCIA 14 4 W/FAX ........... 38 
LC 4/2557 335 12048 4М8 947 977116797 p 88 — е. 75 T. CONRAD PCMCIA ETHERNET COAX 
LC 4/23D 12048 4МВ/210М8 ВМВ. 1257 87/1407 97 MICROMARC 17187 DUAL STO act FAN — H 1% USA WORLDPORT PCMCIA 2400 W/FAX . 20 
LC 4/50D 120MB,4MB/210MB.BMB. 1527.87/1787.87 acm ms EL a Rs es RR ee — oer PCMCIA 144 WIFAX ... 31 
LC Аға 120MB AMB/210MB,8MB. 1787 87/2037.57 After $60 Manufacturer Rebate BUAL STD TENDO INVERT WEAR AEN | XIRCOM PCMCIA — — 283 
LP 4255 170МВ.єм8:34048.8М8. TITT S7 1908.35 C) prise XIRCOM PCMCIA ETHERNET 108T .. .. _. 2791 
LP «вер 170MB 4MB/340M0 BUB 1954. Deskjet Port 210.. 299060 LaserJet 4L..........669.87 Hayes XIRCOM РОМАДА ETHEBNET CONBO .—mn 
4/33D 170МӨ,4М8/340М8.8МВ...1487.97/14 Deskjet 500.......... 21928 LaserJet 4P NEW 1096.08 ACCURA 24008 INTS®.10 OPTIMA 24 FAX .114.34 ` MEMORY UPGRADES : 
MT 4/66D 170MB AMB/340MB,BMB.. 1997. 07/24%7.97 Deskjet S00C........300.50 LaserJet 4.........1349.46 ACCURA 2400 EXT 68.25 OPTIMA 9600 EXT 338.50 = =: — ғ 
aL erri rl cma еу. Deskjet 550С.......598.12 LaserJet 4M... 1948.04 ADOURA REC EAXSLES OPTIMA 96 FAX 35142 CDW" Features Delkin, Kingston, 
sence oe AOA F - ! : = 9.14 OPTIMA 634 
NOTEBOOK 170MB MONO/COLOR.. 1887.47/2527.97 Deskjet 1200C. 1418.12 LaserJet 4S!.....2908.86 | ACCURA 96 EXT 199.88 OPTIMA 14 4FAXITRSO | Pacific Data and Simple 
NOTEBOOK 170M8 COLOR» ......—.—....9847.97 Deskjet 1200С PS.1928.96 LaserJet 451 MX 4808.28 ACCURA 14AFAX195.88 OPTIMA 144Pocke 96.93 | Technology Memory. 
POWEREXEC 4/25 2008 MONO SPECIAL... 2408.48 | Рае XL300 ..2248.39 ACCURA 144EXT219.4& (АТПАФӨОЕХТ 556.10 | 
POWEREXEC 4/25 2008 COLOR SPECIAL ..... 9958 84 OPTIMA 2400...317.44 ULTRA 14 4ЕХТ 81338 | 
Canon TBM хилак | AST BRAVO 4861С 248... ss Cl 
AST POWEREXEC 485 4M . 
NOTEJET 4/25 85МВ............... 2179.87 | 7805914 AST PREMIUM Il 1MB CUPID SIMM... 
NOTEJET 4/25 1351481 D .2987.87/23897.18 403? SE SPPM NEW .......................... .--.46434 24008 INT 51.06 | AST IA OMB UPG... 
INN gry ng Ex t en Let Li qd ee ШВ 2400 EXT............... . 6.96 PREMM 
pide TR sro eir opo e o 4029-10 10РРМ.......................................... 1127 97 PM2400EFX 2400 V.42 INT WIFAX.............- 8886 | COMPAQDESKPRO SME ... innen 
INNOVA 4/50. t 7OMEV240MB .. ....1419.90/1479.98 | - - PM2400EF 2400 V.42 EXT W/FAX 104.58 COMPAQ CONTURA 488 BMB —— 0 
INNOVA 4/66L 170MB/240MB ., .....1617.12/1898.17 4039-10R ТОРРМ.............................-- 1347 87 мрз ау BOOKER WIE е بل‎ ИТАК aun "эз — 
lid 47% ——— a! PARERE م‎ 
NEC _ 4039-1080 10PPM ОЦРІЕХ.......................1847 97 X 9600 INT W/FAX 174.30 
s 4743 COMPAQ DP 385/16 4MB... Е 
4039-12Ң 12РРМ..........................................##97 87 PM 8600 EXT W/FAX 183.30 
4/25 120MB MONO/COL 4039-12L 12PPM............ c 2447 37 PM14400FX 14.4 INT УЙЕАХ.................. 415 COMPAQ UTE 4/25C 4MB... —2 
ncm be | T a 2744.87 PMIAAOQEXMT 14.4 EXT WEAK ABE сомдап. нс cot ый: > on AL 
WANK RHEE A теат ЕЕЕ 2: 4400 : 3744 COMPAQ PROSIG no CALL 
ы томе ОМОК ОСЕ „HARD DRIVES & CONTROLLERS | juiaacokXP 14.4 POCKET МИРАХ. 77733096 | EPSON ACTION LASER 2-8M8B...........—— CALL 
READY ES 4/25 1 А HP DESKJET 500 & 500С 250KB ......... ........ САЦ. 
READY 4255 170MB Mutmedia y Мерфоғ intel HP LASER 4L 1MB MEM UPG. ............. ........ CALL 
READY ES 43S 210MB МАЛАШ ҮТ » TISFAXTION MODEMS HP LASERJET 2РЛІ! 2B ....... .................... CALL | 
POWERMATE ES 4/23 170MB ........ 1988.8 | TGIAUIMBDE — TUNE. 73455 498 SCS! — 200.13 "Tee —- 350 INT 254.25 HP LASERJET 351 4МЁВ................................. CALL d 
ROWETMATE ES QA rer 1666.63 | T213A213MB ОС. 28888. MXTS40A 54048 СЕ TARSO 200 iNT S 400 INT... жас? HP LASERJET 4 AMB....... a CALL 
Y 4/335 230M 72135 21348 5С5 3485 РО-125 10268 SCS! - ны 300 INT ......22822: 400E EXT ман HP PAINTJET XL300 4MB .. ......... САЦ 
А Texas i INSTRUMENTS | 7MGAO4SMBIDE 29836 РО-:75 1768 SCSI иил IBM DESKTOPS-ALL MODELS. ...—..- .. CALI 
1088.48 12455 HSNO SCSI MASS LOTIA 1 NGB SCON BR A? pity) — —————— ЕЕ CALI 
| verus n SRONNTWFAX  — — — 197% 
MICROPOLIS | 144INT WAX ee 173.47 
14.4 EXT WAX ..  —  . — — 19738 
MCP2205 5854498 SCSI -——— ————— or шз» 49% 06 | Г AT т ER 13 BAC - Тї: 4 P) T TT | 
MCP2210A 1050МВ ГОЁ.............. a oO - : - 
MCP2210 1050MB 5СЗІ..................... ята | ж 
MCP1528 1368 5С5...............................®2®71 | Фе | . 
MCP2217 1. тав SCSI..... —€— NEN" TT" BC250 ЕЦ a. 1 t i 
MGP 1548 2.008 SCSI ne n | BED ee SS : 
МСР1935 IGB 5С5!................................... 21312 8СБ00 .......181-42 OMNI 780 LAN 2 i4 18 TOSHIBA 1800.1060. ZX05)08 220054 «MB... СА 
3 4.98 MLS90......... ad 8 MAE, 8C500 amm = 1 599.01 TOSHIBA 1000C, 4500C, 4500C MB... „3 ALL 
М4395........ 1 908920 М1501.......58547 Crores: ee E o e TOSHIBA 4400, 4400SX/C 4М8.... „CALL 
СРЗ0084Е4 84MB ІГЕ..................................15.70 BC900 LAN ......359.07 1С1800............. TOSHIBA T1800, 1850. 2006Ж. ZOEK ENE... CALL 
CP30174 174MB IDE ................................. 8230 BC1250 LAN... M4986 1Сс2400............. 2. 
128.24 LAP POWER AC/DC INVERTER... .. 392; | Due to an Industry-Wide Memory 
CP30254H 250MB 10Ё................................... хам Shortage, Please Call CDW for the 
CP30344M HOME IDE seccion hanthrbhustósió Herse iim - 58i AMERICAN POWER Best, Most Current Pricing and 
CP30544 540MB (ОЕ ....................................@@2® BACK UPS 250....989.34 SMART UPS 400. 299.85 = 
BJIOEX WFREE SHEET FEEDER .... ........ imas CP30540 540MB 5С5!............................! —" BACK UPS 400...16%.83 SMART UPS 600. 363.10 Avallability Information. 
BIZ OO eren || CP31370 137GB SCSI........— ыж BACK UPS 450 . 198.81 SMART UPS 900. 548.54 | | ' 
E Gi ida Ur — | | BACK UPS 600 ... 264.84 SMAHTUPSSUM, 1118.04 | ACCELERATOR/OVERDARIVE | 
ety cy" amet >. | ч ft | eee 
aur Gu dU S abel E AY Seagate aah س چ و‎ amni ا = ت‎ CYRIX 488DAXI2 UPGRADE .. ................... 298.29 
EPSON 572511 42MB МЕМ......................................... 239.84 INTEL OVERDRIVE 16/20MH2 . - 9.44 
| ST351A/X 42MB ГОЁ....................................... ieee | wo — йб 239? | INTEL OVERDRIVE 2542 s... 340.30 
APOD- LOOTO ==.. -408.92 5T3120A 106MB IDE ........................... 177 94 SURGEARREST PLUS WITE ——Ó заа | INTELOVERDRIVE 33МН2.... ............. 819.55 
e ل‎ | rca 1096 800. een MN | KINGSTON SXNOW2SMMHZ....  ..... 19846 
LX810 ..... ... 16787 — DFXSOQO........1367.87 5T3243A 200MB IDE ................................... жам | y m zin a" nua, | KINGSTON SUNOWSSMHZ............—... 00028 
FX870...... .. 27297 — DFX8000........2277.97 ST3290A281MB IDE ...........................2%6140 | ro MICE ur | | | KINGSTON 486/NOW 25MHZ ..................2404.7% 
FX1170.....287.87  STYLUS300...238.18 | ST3QSOAMIMBIDE. IRS же; KINGSTON 486/NOW 33MHZ аза 25 
1.0570+................ 237.97 STYLUS 800...... 279.89 672550А 452MB IDE ................ | m ITEC Н Е \ SERIAL MOUSE m 2737 | MATH COPRO ге Гете 
1010705... 388.39 n SUBE талл End VOUREMAN CORONES." ILE N a ОРІ EF 
ACTION LASER 1500 c 97 902.5 1228993 | 
ACTION LASER 1500 W/2MB... 22189406 67112008 1.05GB SCSI.......... —— Oy ch HEN rd POR TABLE ..., 27559 | INTEL 287ХІ. ———MÓÓx 
oo. SOS | ак 
NEC CONTROLLERS toa SOFT MOUSE V20 SERIALS DO | | INTEL 3875X 182025MHZ... ~ — 
ACCULOGIC ФЕ. na MICROSOFT MOUSE V2 0 РЅ2°. 59200 | INTEL 3875Х 32М2...............................- 
MICROSOFT V20 WAVIN 3 1 COMBO 145 b | 
2314 ее | ACCULOGIC IDE ҰЛҒАН, 25ER. 1GAME..... 39.08 MICROSOFT 52.77 INTEL SBTSL eue .-----.. = 
231.90 Злепгитнос 95FX . 1009.05 m | BALLPOINT Ma. 
x 88 Séentartar 97... 1075.72 ACCULOGIC IDE W/BIOS ............................. крз MICROSOFT BALLPOINT MOUSE WAWING 1 .144 48 INTEL STOLL -i 
аре ооа өтрнги 43 38.81 Siertertar 1097 MEW'1309.01 ADAPTEC 1522 SCSI кїт.............................. 048 88 | P EPECAL THROUGH 117 MARC BLEF INTEL НАРІЮСАО хат 
.. n ADAPTEC 15420 SCSI КІТ. 35848 2 = 
+ 
CDW” Sells for Less and Services You Better! н -" = 
eo Ze Pai Е", =, а ьалаа | | Е 
= | | €. | | | : ) | a, 4 | | | 7. Y |j | : -— 
d T етеде, "ay “Tul Д А | { JUM ¢ 4 
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Circle 205 on Inquiry Card 


TFT Active Matrix Color 
640 x 480 256 colors 


STN Passive Matrix Color 
640 x 480 256 colors 


Monochrome Backlit VGA 
640 x 480 32-grey scale 


Intel 486 SX/DX/DX2 CPU 


80M-340M Hard Disk 


Built-in 15mm Trackball 
4MB, 8MB, 20MB Memory 


1.44MB Disk Drive 


2X PCMCIA 2.0 Slots | 
2-hour Ni-Cad Battery 


Need the fastest Windows performer? 
| High Performance Micro-Intemational HCP Model 65681M 


"If you need a notebook with processing power for massive spreadsheets and databases, to perform 
gray-scale imaging, or for other demanding tasks, the HCP 65681M is for you. It ran our Windows per- 
formance test twice as fast as the Compaq LTE lite 4/25E,. . . In fact, this was the fastest monochrome 
notebook in our entire test sample. The HCP 65681M's monochrome screen quality is the best we saw 
from passive-matrix monochrome displays. . . and an excellent keyboard." 


October 1995 BYTE/NSTL LAB REPORT 


MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667*Local Sales:(713) 495-9096*FAX:(713) 495-7791 


$2740 for a monochrome 4862/66M system with MS-DOS 6.0, Windows 3.1, 8MB RAM, and 250MB hard disk. 
Prices for other configurations are available upon request. 


Office hours Monday-Friday 8:00-6:00 * Saturday 10:00-1:00е Sunday-Closed 


Circle 221 on Inquiry Card (RESELLERS: 222). 


Arnet's SurgeBlock Protection 


Keeps Our I/O Boards From 
Frying Like the Rest 


Direct buyers want the best products. 
The best performance for the price, and 


— above all — reliability. 


That's why Arnet uses a unique feature 
called SurgeBlock to protect every port 
on its I/O boards from power surges. 
They're the leading cause of 1/O board 
failures becausethey'recaused by count- 
less sources — from lightning storms to 
simply walking across the floor. 


Injected Voltage 


CS06 test by Wyle Laboratories. 


Call for your copy. 


E Е 3] 


Tem RERO МЕСТ Спала Camnantnr 
Amet EQuINOX ПОП әрестайх сотршопе 


SmartPort МЕСАРОКТХР Brumby SI/XIO —  Intelliport IEX 


SurgeBlock gives our I/O boards unbeat- 
able reliability. It was the first onboard 
surge protection, and independent tests 
prove it's still the best. Call us and we'll 
send 0 the results that prove it. 


ris” 
lable Intelligent Serial I/O 


SmartPort and SmartPort Plus 


Create PC systems that can grow as you do with SmartPort and 
SmartPort Plus. SmartPort is best suited for systems supporting 
up to 8 users per slot. SmartPort Plus is most cost-effective for 
systems requiring 16 to 32 users per slot. A powerful onboard 
processor offloads serial 1/O from the host PC to dramatically 
improve data throughput. 

* Supports 1/O speeds up to 38.4K baud per port 

* Up to 64 Kb of dual ported RAM 

* Full signal support for modems and other devices 

* RS-422 support оп SmartPort Plus for longer distances 

* SimulPort terminal paging software 

¢ SimulPrint transparent printing utility 

From 


Lost- Effec ct tive, Ex pa yt 


e Best oards to Buy AITEC 
Not олу аге our boards the most reli- 
able — with a field failure rate of less 
than 1% — they're also the best direct 
buy around. Here's why: 


Our [/ О GM a Mera qu en two to 
512 users and operate at speeds from 
2400 to 115K baud — with prices start- 
ing at less than $70 per port! 


lit 
Our МО Pans are compatible with 
more than 30 operating systems, includ- 
ing UNIX, Windows, DOS, Multiuser 
DOS and NetWare.™ 


ev-Back Guarantee Flus а 


ت 
,^( 

і ^9 phy 4 - 

j ония Hit ALIO TT: 


COMStax 


Add a COMStax host card to your PC to support up to 128 
users per slot. An onboard high performance 20 MHz RISC 
processor enables transmission rates up to 115.2K baud per 
port. 
* Desktop stackable modules for asynchronous, 
synchronous and high-speed parallel printing 
• Up to 8 stackable communication modules per 
host card 
* RS-423 support for longer distances 


We back Dur reliability with a 30-day, 
hassle-free money-back guarantee plus 
a Lifetime Warranty. 


If your board does fail, you can have a 
replacement at your site within 24 hours. 


Boe 4 E І | oe | 2 ? - - 
+. Ar fav ^w: 4 2 4 4 llc: 
entrator for Locai па һеш оге Users 


ClusterPort 

Build large systems that can support remote users with 
ClusterPort. A host adapter card with two high-speed syn- 
chronous links connects to multiple 16-port Cluster Boxes or 
to modems for remote locations. Remote users can be con- 
nected without using costly multiplexers. 


Qualified customers can buy with our 
convenient Arnet Gold credit card or 
other major credit cards. And we offer 
next day delivery! 


* Supports 128 ports per slot, 512 ports per system 

* Supports local users thousands of feet from the host 
without modems (miles with optional Fiber Link Kit) 

* 1.2 Mbps RS-422 synchronous link between host 
adapter and local Cluster Boxes; Up to 64Kbps 
synchronous for remotely-attached Cluster Boxes. 


e 
- е” BEA. 
2 = چک‎ W 


ай 


Ask for Your FREE Catalog of Arnet PC Connectivity Solutions! 


800-377-5515 & ARNET 


B b d FAX: e m Rock Solid Connections from Digi International 
uy six t «n d RN еш 618 Grassmere Park Drive 
OI one a tlme—an Nashville, TN 37211 
et the mode one Free! Arnet and the е Arnet logo are regis registered trademarks of Arnet Corpo- (615) 834-8000, (615) 834-5399 FAX 
5 j ratius. ا ادات‎ by Wyle ا‎ September 1993. 


Circle 229 on Inquiry Card (RESELLERS: 230). 


uild An Empire To 
Stand The Test Of Time 


1 К -AY I we 
i 5 А) pau wih a, att 
Actual screens may vary. 


NAARAAN 


c "e zx 
б. EI йай" | 
= LT Preerererere д 
ша = Е dau 1992 
* Best Consumer Entertainment Game of the Year 
Program Computer Gaming World 
* Best Strategy program PC Special Achievement Award 
* Critic's Choice Game Players PC Entertainment 
Software Publishers Association Game of the Year 
Game of the Year Byte 
Tit Best Simulation 
Game of the Year PCM 
Strategy Game of the Year 
PC Games Plus 


Rout Ramses... Outwit Alexander... Knockout Napoleon... 
History is littered with the bones of great men who thought 
their achievements would live forever. Now you can 
succeed where they failed as MicroProse brings you 

Sid Meier's Civilization. Guide a culture from its earliest 
stages, through agricultural and industrial revolutions, all 
the way to your own Space Age. Survive and dominate 

by outmaneuvering mankind's most legendary leaders. 
Carve your name indelibly in the pages of history. With 
Sid Meier's Civilization, you really can build a brave 

new world. 


Circle 213 on Inquiry Card. 


| 


LS 
Dear oe EEE 
M 
|! 
| | | 
| 
i 


1 
Le) 


© 1993 MicroProse Software, Inca 180 Lakefront Drive, Hunt Valley, MD 21030-2245. 
For Macintosh, IBM-PC compatibles, and Commodore Amiga personal computers, 


To get our free catalog, call 1-800-879-PLAY, 8:30 am to 5:00 pm EST. 


2MB..$ 96 
4MB..$214 | 
8MB..$402 


*ALL CARDS 
ARE FAST 70ns 


MEMORY 


T2200SX, Т20005ХЕ, T2000SX, T2000, 
T5100, T3200SX, T3100SX, T3100e, 
T1600, T1200XE, T1000XE/SE/LE , 
and T1800, T1850, and T1850C 


LASER PRINTER MEMORY 

WE OFFER MEMORY FOR ALMOST ALL BRANDS ANO 

MODELS OF LASER PRINTERS AT ROCK-BOTTOM PRICES. 
JUST CALL OR FAX YOUR REQUIREMENTS, AND WE 

WILL RESPOND IMMEDIATELY WITH OUR BEST PRICES. 


MORE LAPTOP/NOTEBOOK MEMORY 


AST PENEXEC 2MB/4MB/OMB $120/$220/$310 
AST POWEREXEC/388 4MB $246 

AST PREMIUM EXEC/ADVANT AGE 4MB $188 
COMMODORE CLT280/366 2М8 $ 119 

EVEREX TEMPO/LX 2MB/AMB $110 

"= GRID CONVERTIBLE 2М8/8МВ *** $158/$413 
GAID 1720/1750 2MB $117 

GRID 1660/1755 2МВ/4 МВ/6МВ $126/$210/$320 
NEC ULTRALITE 1l/SL25C 24B/4MB/BMB $1059/$17:$308 
NEC ULTRAUTE 5120/20Р 2MB/6MB $105/$244 

NEC ULTRALITE VERSA 4MB/9MB $CALL 
PANASONIC СҒ170/27(У370 1MB/2MB $58/$117 
PANASONIC CF-470/480 2MB/6MB $158/$385 
SANYO MBC -17NE/18NB 2MB $116 

SHARP PC-6200/6220/0240/T! TM2000 IMB BOARD $68 

SHARP PC-6000/6640/606 1/1 TM3000 2MB UPGRADE $72 

SHARP PC-7700/7750 4MB MEMORY BOARD $389 

SHARP PC-8041/8081 MB MODULE $53 

TANDY 1500HD/2810HD/3810HD 1MB/2MB $58/$117 
TANDY 2820/3820/3830 2M B/6MB $151/$384 

TI TRAVELMATE TM4000 4М8/16М8 $208/$1903 
ZEOS 286/280SX NOTEBOOK 2MB $116 

ZENITH MASTERSPORT SUSLE /SLC 2M8 $103 

ZENITH Z-NOTE/386 2МВ/8М8 $113%311 
ZENITH Z-UTE 2МВ/4М8 $163/$306 


PLEASE CALL FOR CURRENT PRICING ON MEMORY PRODUCTS 


SINCE THERE ARE TOO MANY MODELS AND CONFIGURATIONS 
OF DESKTOP AND WORKSTATION MEMORY TO LIST IN SUCH A 
SMALL AD, WE ARE INSTEAD ASKING YOU TO CALL US WITH YOUR 
REQUIREMENTS. IN RETURN, WE GUARANTEE TO OFFER YOU 
THE VERY BEST QUALITY AND PRICES IN THE INDUSTRY WITH AN 
ABSOLUTELY "NO QUESTIONS ASKED* 30-DAY MONEY BACK 
GUARANTEE (SHIPPING AND HANDLING NOT INCLUDED). IN FACT, 
WE ARE SO CONFIDENT THAT OUR MEMORY PRICES ARE THE 
BEST THAT WE GUARANTEE TO BEAT THE BEST PRICE YOU FIND 
IN THIS PUBLICATION (THIS ISSUE ONLY) BY A MINIMUM OF 5%, 
AND THAT GUARANTEE APPLIES TO ALL MEMORY PRODUCTS 
THAT WE CARRY. AND IF YOU'RE STILL NOT HAPPY WITH YOUR 
MEMORY PURCHASE FROM US, JUST GIVE US A CALL AND WE'LL 
GLADLY ISSUE YOU A RETURN AUTHORIZATION ON THE FLY. NO 
QUESTIONS. NO HASSLES. AND NO BULL. AND THAT IS WHY ALL 
OUR MEMORY PRODUCTS ARE LABELED "CONTROL", WE 
BELIEVE THAT YOU, THE END-USER, SHOULD HAVE CONTROL. 


ISN'T IT TIME FOR YOU TO TAKE CONTROL ? 


550 Pilgrim Drive , Ste.F, Foster City, CA 94404 
PHONE : (415)578-1901 FAX: (415)578-1914 


ORDERS ONLY : 1-800-9-LAPTOP 
(PRIOR APPOINTMENTS ARE NEEDED FOR WILL-CALLS, PLEASE) 


"experts in portable intelligence" 


PCMCIA SRAM MEMORY 
AST PowerExeo/PenExea, АТАТ NCR Galeri, CANON Nolejel, DAUPHIN 5500 Color Pentop, DECpa 
32651. DELL 320611 , EO 440, FUJITSU 325 Point, FUJITSU Poqel PC, FUJITBU PoqetPad, GAD 
Gridpad'HD, GRID Convertible, QAD Pakmped, HP 95. X/100.XU0mabook, HYUNDAI Courier, BM 
Thinkpad 720/720C/T10T, ІВМ PC RADIO, MEMOREX Commuter, NCA 3130, NCA 3170, NEC Ullralile 
Autograph еса, OLIVETTI Осадето, OMRON Toucan, Рі infolio, SAMSUNG PenMasier, 
GHARP PC-3000/3100/8700/074 1/678 1/6785/6800/684 1/088 1/6641, 
TOGHIBA T1900/T4800/T4600/Dyn apad T100X, ZENITH 2-.1ө 320L, 2Е06 Pockel РС 


IBM THINKPAD 700/700 C/N51 
INTERNAL 144008 FAX/MODEM 
$330.00 


12K $74 B $ 2MB $22 

COMPAQ LAPTOP MEMORY as = 
CONTURA/386 2MB/4MB/BMB $90/$190/$263 HARP PC-6700 
CONTURA/488 АМБ/ВМЕЛ 6MB 5198/5400/51038 : 8785, 6800 pte bal | 
LTE3865/20 1MB/4MB $ 88/5240 2MB $100 á 4MB $106 
LITE /486 4MB/BMB/TEMB $224/$418/$774 d Wage атм. 
LITE/20 & LITE/25 4ME/EMB /16MB $ 240/5334/5054 — нен 
PORTABLE 486 8 485C 2МВ/4МВ/ЕМВ $90/$240/$432 We are listed in the TOSHIBA 
SLT3860/20 4MB - 


TECHNICAL INFORMATION GUIDE as 
“the east expansive memory 
manufacturer approved for Toshiba 


laptops and notebooks." j 
NEC ULTRALITE VERSA 486SL/33 180MB LCD W/ 4MB TOSHIBA TI200XE 2MB $84 p 
NEC ULTRALITE VERSA 486SL/33 180MB Active Color W/ 4MB $4227 TOSHIBA TA400/T6400 | 
NEC ULTRALITE VERSA 486SL/25 120MB LCD W/ 4MB 52872 S4BHOMB $121/5234/5436/$716 
МЕС ULTRALITE VERSA 48851725 180MB LCD W/ 4MB $2908 TOSHIBA T5200/T5200C/T8500 
NEC ULTRALITE VERSA 4865L/25C 120MB Active Color W/ 4MB $3729 2MB/SMB 596/5494 
NEC ULTRALITE VERSA 486SL/25C 180MB Active Color WI 4MB | $3965 TOSHIBA T3300SL 
TEX. INSTR. TM4000 WinDX/25 120MB LCD, 4MB, Win, Mouse $1948 Q4BNGMB $114/5218/53105600 
TEX. INSTR. TM4000 WinDX/25 200MB LCD, 4MB, Win, Mouse $2090 ТІ ТМ2000/5НАЯР PC-6220 
TEX. INSTR. TM4000 WinDX2/50 120MB LCD, 4MB, Win, Mouse $2423 1MB $68.00 
TEX. INSTR. TM4000 WinDX2/50 200MB LCD, 4MB, Win, Mouse 52585 шегі 


ТЕХ INSTR. ТМ4000 WinDX2/50 200MB Active Color, 4MB, Win, Mse $3618 
TOSHIBA T1800 4865X/20 120MB LCD W/ 4MB, Windows, Mouse $1712 
TOSHIBA T1900 4885Х/20 200MB LCD W/ 4MB, Windows, Mouse $1859 
TOSHIBA T1900 4888X/20 340MB LCD W/ 4MB, Windowa, Mouse $2487 
TOSHIBA Т1900С 4865Х/20 120MB Passive Color, 4МВ, Win, Mouse $2330 
TOSHIBA T1900C 4885/20 200MB Passive Color, 4MB, Win, Mouse — $2538 
TOSHIBA T1900C 486SX/20 340MB Passive Color, 4MB, Win, Mouse — $3180 
TOSHIBA T1950 486DX2/40 120MB LCD W/ 4MB, Windows, Mouse 952088 
TOSHIBA T1950 488DX2/40 200MB LCD W/ 4MB, Windows, Mouse 52239 
TOSHIBA T1950 486DX2/40 340MB LCD W/ 4MB, Windows, Mouse $2003 
TOSHIBA 71950С5 4880Х2/40 120MB Passive Color, 4MB, Win, Msa 52673 
TOSHIBA T1950CS 4880Х2/40 200MB Passive Color, 4MB, Win, Mse $2924 
TOSHIBA T1950CS 4880 Х2/40 340MB Passive Color, 4MB, Win, Mea $3549 
TOSHIBA T4400 4885Х/25 120MB LCD W/ 2MB $1674 
TOSHIBA T4500 4885Х/20 200MB LCD W/ 4MB, Windows, Mouse $2006 
TOSHIBA T4600 4865L/33 120MB LCD W/ 4MB, Windows, Mouse $2508 
TOSHIBA T4600 4865L/33 200MB LCD W/ 4MB, Windows, Mouse 52838 


TOSHIBA T4600/T4500/T4400 
340MB INTERNAL HARD ORIVE 
UPGRADE KIT IN STOCK lil 


ASK US ABOUT OTHEH HARD 
DRIVE/CPU UPGRADES FOR 
YOUR TOSHIBA LAPTOP 


TOSHIBA ТВБОУТБ200/75100 
486GDX CPU 
UPGRADE 


TOSHIBA T4600 48651733 340MB LCD W/ 4MB, Windows, Mouse $3252 TOSHIBA 
TOSHIBA T4600C 4868L/33 120MB Active Color w/ 4MB, Win, Mouse 952927 DESKSTATION IV 
TOSHIBA T4600C 48651733 200MB Active Color w/ 4MB, Win, Mouse 54178 DOCK TION | 
TOSHIBA Т4800С 48651733 340MB Active Calor w/ 4MB, Win, Mouse — $4595 $750 IER ERE 1 
TOSHIBA T5100 388/ОХ-16 100MB Gas Plasma W/ 4MB (DEMO) $1153 П.а на | 
TOSHIBA T5200 386/DX-20 200MB Gas Plasma W/ 2MB (DEMO) $CALL - 
TOSHIBA T6800C 486/0X2-66 510MB Active Color W/ 8MB $6434 486DX UPGRADES FOR р 
FAX/MODEMS ALL 386DX COMPUTERS р 
MEGAHERTZ PCMCIA XJACK 14.4/14.4 $322 USING PGA SOCKETS fî 
MEGAHERTZ PCMCIA XJACK 06/24 $203 NOW IN STOCK 111 | 
MEGAHERTZ PCMCIA 14.44.4 $338 | APPLE POWERBOOK MEMORY 4 
MEGAHERTZ APPLE POWERBOOK 14.4/14.4 $296 LOW LOW ; \ 
MEGAHERTZ COMPAQ CONTURALITE 14.4/14.4 $404 | ME АЗ | 
MEGAHERTZ COMPAQ CONTURA/LITE 96/96 $331 ашты ESE e | 
MEGAHERTZ COMPAQ CONTURA/LITE 06/24 $207 . 
MEGAHERTZ ІВМ THINKPAD 300 14.4/14.4 $CALL ALL MEMORY UPGRADES 
SHARP PC-6600/6641/6661 BB00B FAX/14.4 MODEM $CALL COME WITH À LIFETIME { 
AST PREMIUM EXEC /ADVANTAGE 9600B FAX/2400B MODEM $165 WARRANY & A72-HOUR | 
ANGIA 14.4 FAX/MODEM for TOSHIBA DEDICATED SLOTS EXCHANGE GUARANTEE 1 


$384 
MISCELLANEOUS 

XIRCOM PCMCIA ETHERNET ADAPTER (RJ45 or BNC) $256 

XIRCOM POCKET ETHERNET COMBO ADAPTER (RMS 8 BNC) 5298 

5686 

$945 


IBM LAPTOP MEMORY 


assxameng 20м 


TEXAS INSTRUMENTS MICROWRITER PS23 LASER PRINTER LAOSOUNSISX омедмељма 811227419 


TEXAS INSTRUMENTS MICROWRITER PS65 LASER PRINTER 


shipments and pre-approved retums. Prices are subject to change w/out nolos, and reflect 
oll cash discounts. Warranty on ей merchandise, except memory upgrades, is thn the 
orginal manufecturer only, unless previously agreed upon and elated on our invoke. Ali 
software, pius ай mecchendise that include а rom bios, are not retumablo for credit, and ere 
subject to en even exchange only. We accept orders from credit-worthy institutione, 
wthough prices may be dighty higher on some items. We wi not ship іс елу account with an 
overdue balance. Purchase prices al the time of sale are Anal. Memory upgrades 
guaranteed 100% compatible or your money beck You have NO RISK buying our 
CONTROL memory upgrades. ALWAYS INSIST ON CONTROL. 


THINKPAD 7007/7107 AMBAMS 62274410 


ЕСЕР میں ہہ کے‎ à ее. Y —Ó—— — | 


SE HABLA ESPANOL 
pregunte por Hector 


ДМА а аф m لے‎ А АЁ Fa ule, "In А ТЕ nma i. à ied LPS C LAS „' 


Circle 218 on Inquiry Card. 


WE WILLESTRY.TO MATCH OR BEAT-ANY ADVERTISED PRICE: CALL FOR LATEST PRICING! 


WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


NO SURCHARGE 
FOR MC, VISA AE & DISCOVER 


IBM PS/2 SIMM MODULES TOSHIBA LAPTOP MEMORY — — 


І PRICE — MODEL AMT. UPGRADED МАМО. PART # PRICE 
BKxê - 650 600 E акы 37.00 T1000SE/XELE 2Meg РС14-РАВЗ12Ш 8500 
з2Қх8 28.00 9.00 MG 705350 12Ме) 30-286, 25-286, 50 MTHR BD. 12800 12000/720005х 2Meg —— PCIÉ-PAB3ITU 85.00 
Bakx! - 5% бер 90 6450375(1Мед) 80-041 7900  T20005X/T!000LE 4Meg PC-PASJI4U 19900 
бікх4 : 1100 000 I2 6450379 (2Meg) 80-111, 311-121. 321. 081 161 69.00  120005X/T1000LE SMeg РС14-РАВЗ160 369.00 
d и ЕР 600 A1060 (4Ме0) 80.427. AST, 90-АЗ1. 80-111, an 18300 тТ20005хЕ/22005Х11602, 1850. C 2Meg PC-PA2000U 85.00 
12898 - = 4300 36 00 (2Meg) 70-061. E61, 121, 50Z, 55SX, 655Х 8800 T20005XE/22005X/T1809. 1850. C мед PL-PAZOOIU 19900 
- 5545. 6515. X-Station 120 & 130. 55 5515 408% T2000SXE/22005%/T 1802, 1850. C Sieg PC-PA2002U 26900 
individual D-RAM Chips INTEL Math Chips — ын t ines + MEE т. i 4Meg PC-PA20O4U 23100 
144005X, БАС T6400 Beg PC-PA2005U 461.00 
193.00 4 b 
MEMORY FOR IBM & APPLE 2087 ао a EA A бэу MEX ESIS, SRS 19900  T4400SX, SXC T6400 Мәд | PC-PA20IDU 72920 
BONS 7005 SONS 100NS 5087.2 49 00 1057035 (512K)  P/S1-286 49 00 Т44005Х. SXC. T6400 krisis] N/A 2099.00 
, ( ү и 0900 174500. 11500. T4600. T1900, T1900C (33 v)4Meg РС-РА20120 2590 
Меркі 735 725 675 495 8087.1 85 00 9269935 (ме P/S) А Р/51/3855Х-2121 1 
~ 1/3865X, Model-2121 20900 T4500 Т4500. 14600. 11900, Т1900С (33 v)SMeg РС-РА20130 494.00 
1Megx4 3500 2800 2700 80287-XL 55 00 929694 (AMeg)  P/S1& P/S . PC-PA2014U 
fMegà 2500 2200 2100 - 50387-16 DX 45.00 6450902 (2Meg) 56,57 ,575Х90,98, E. бе 5 95.00 T4500 ) 14500С, 14600, 11900, 719% (3.3 v)16Meg 
Gu 80327-20 DX 5500 6450128 (4Meg) 575Х 90 95, P-75, 57516, 56. 5651С P/St.386SX, 21900 T4500. T4500, T4600, T3900, Т1900С (3.3 v)32MeQ МА 
25814 - - 1095 1095 80387-DX {Des Ан) 78 00 Mod-2123 2133. 2155 Val Pt 77. 48652. 4865Х 5/85 4295 00 
(videa Zip) B0487-DX (Does Ай) 333 00 Value Рош 77 4860Х2. 4865X. SVR 85 T3300$L iMag PC-PA2007U 234.00 
2564 475 4% = = Intel SX (Does АЛ} 78 00 3450129 (BMeg} 355Х. 405Х 429 00 1320051. Meg PC-PA2008U 349 00 
25511 300 275 250 225 шшс} Mobi 8500 5450130 (BMeg) 56 57, 575X, 90. 95, P-75 57516, 45900 үзүр 8450 МА 418900 
256k16VRAM- 1900 3900 - intet 16SX 49.00 Value Рон; 77 456052, 4865X, SVR шо 1230051 16Meg PC-PA2009U 71900 
білі - + 328 - intel 205Х 5400 79Ғ0999 (2Meg) 140. МЗ35Х. PS o0 ТІ200ХЕ 2Ме | PCY3-PABS06 10400 
Е А 00 79F 1000 (4Мес) OGO. N33SX. PS Nota. Thinkpad 350. 350c 219. = En ыр 
pal - 79F1001(8Meg) X40, N33SX. PS Nols 399 11600 80 
ER Wem mm жа (Бала пе 
Change Your 386 to a 486DLC CE oo уиме мшш 21900 Бшш. эз Чэ UR 
0761414 (2Meg) Thinkpad 750, 750c Т31005Х 4Meg — PCIS-PA2310U 20900 
s Pluj Cacho Softwers е Uses 387 Math Chip 761415 (4M id 750, 750c T3200 3Mag РСа-РА7 1370 185.00 
= 50-60% Faster = DOS & WINDOWS Compatible Landmark ¥ 2.0 0701415 (000) Tinkaa 150.750 T32005X 2Meg  PCIZ-PAS3D7U 12900 
Супа 486 DLC 40MHZ 193 00 139 666004 (16Meg) Thinkpad 750, 750c 1149.00 T32005X 4Mag PCI2-PAS909 224.00 
33MHZ 179 00 1072 0761420 (4Meg) CLS7LSX ірір, Thunkpad 700. 7000, си 720С 249.00 T32005XC 2Ма/ РС19-РАЯЗ1ВІ) 99.00 
25MHZ 118 00 АА 0761421 (8Мед) С15715Х Тар Thinkpad 700, 7000. 720. 720€ 47900 — -73200SXC 4Meg РС19-РАЗЗТӘЈ 23400 
ТААН са! 5050378 (тёмей) Thinkpad 350. 35% 78900 1520078500 2MeQ — PCIO-PABXMU 11400 
| 9298804 (2Meg) NASSL : T5200/18500 &Meg РС1О-РАВЗІЗЈ 45900 
СУМ DR 289 tO Mie A а COMPAQ MEMORY MODULES | 
2 MODEL AMT. UPGRADED | CMPQPART й PRICE NOTEBOOK, OP ORY 
* Singie chip upgrade solution kPro 386/33, 386/33L. 2Meg Module 115144-001 109.00 
* Clock doubting tech CX486 DRx?-16/32 0086725 486/33. вме Module 116561-001 459.00 MODEL AMT. UPQRADED — POAT, $ is 
* Compstilde with industry stanitard 3860X CPU socket | for 3360X-16mhz 279.00 486/50L. System Pro 32Meg Мойше 116568-001 1599.00 An ым TM ud tomi um Sau 
* Compatible with DOS, Windows, 3X, 0$/2 1.3 and 2.x DeskPra 386/331, 486/33L (Exp 84) 116569-001 279.00 Olebouk Prem Exec e 
ы DaskPro 386/25, 386/20 1Meg Module 113131-001 79. 3865X/20/25/25L 
Uses Industry standard math chip 
< CS485DR»?-20/40 4Meg Module 115132-001 229.00 AST Power Exec 2/25С, 425EL 4Meg 22900 
Easy to install—sbout 15 minutas DeskPro 3865 16MHz Meg Exp 8 | 113633001 149.00 AST Power Exec 3/250, 425EL 16Meg 1049 00 
The бүгіз upgrade runs at twice the speed of your | for 386DX-Z0mhz | 329.00 egExpBd 113624-001 349.00 AST Power Exec 42551 4Meg 501166-001 239.00 
prigina! 386 microprocessor comoined with a 7K ine Modula 113646-001 79. AST Power Exec 42551 16Meg 501166-003 1029.00 
on-chip chace you will enjoy а performance boost Мед Module 112534-001 228.00 ATST Safari Н5Х/20 4Meg PEC 37651 299.00 
of 100% and more. (deal for any DOS, Windows ог | CX486 DRx?-25/50 Deskpro 386/208 1 Мо "DLE. A 146.00 Bondwel 8310. Pius {Meg 23050-09100) 10900 
05/2 applicaboo which requires а large amount ої | (or 396DX-25 mhz 379.00 eskPra 386/2 xp z : Bondwell B310V, Б 1М99 | 
microprocessar horsepawer. 1Meg Module 113131-001 79.00 Boodwsil 12407, Ee 4Meg 229.00 
DeskPro 286N, 386N Theo Module diced 2200 Epson NBS е Ae ЗЕ 
va 286N, IBEN. 8- ! Epson NB/SL 20,25.25C Meg A804771 119.00 
IMM MODULES (Add $5.00 for SIPP 3865X/20, 385/25M, 2Meg Module 118689-001 89.00 
; EE Мо солын BM M Н лоодо 0 
4095 SINS GONS  7DMS SONS 10005 Port. 4 е қоға j X. Lx20 2 PCA 0001 109.00 
Mag x 96 sho} 5500 5500 5200 5100 4900 - M Series Exp Bd 0-bAMeg 129180-001 279.00 ратии рае Me PWA 0884-A-J000 11820 
1Meq x 9 (B chip 6500 — 6500 8300 6100 5700 asoy  DeskPro385/16 Мей on 23300 Goldstar 65520 2865ХЛ5 амер S386-4M 299 00 
AMeg x 9 e - 17000 16600 15500 - "des [ ‘ 15 1Mag. 4M 246. 3865X 119.00.21900 
А 1-2Meg Exp Bd 108069-001 239.00 Magnavox Metal Мад. 4Mog | 00.29. 
16Mep x B [8 chip) - - - 890 - : 4-8MagExpBd 108070-001 39900 NEÇ Prospaed 286, 3665X-16 1Meg РС21-21 79.00 
18Meg x 9 (36 chip) < à - OX , БЫТ: | ' 3865X- м PC21-22 219.00 
DeskPro 286 512K Kit 113012-001 4900 NEC Prospeed 286, 3865X-16 е0 2 ; 
DeskPro 5/50. 5/66M 8Meg Kit 143311-001 389.00 HEC Prospsed 396 2Meg РС31-21 11900 
72 PIN SIMMS (EISA) DeskPro 5/60, 5/56М 16Meg Kit 149349-001 876.00 HEC Prospeed 386 8Meg PC31-22 43990 | 
DeskPro 5/50, SEEM semen Kit 149312-001 1798.00 HEC Prospeed 3865X-29 1Meg РСАЗ-21 78.00 
2 = ~ 5/60, 5/65M 149313-001 299900 NEC Prospeed 3865Х-22 амед PC43-22 21900 
5 1 4 DeskPro 5/60, 66M E 149314-00! 7450.00 NEC Uitrebla Hi/20. 20P, 25C 2Мг0 РС47-21 119.00 
1 - - Protea 386 3/255, 3/2525 141738-001 10900  wECUHtralia 151/256, 4Meg РС47-22 21800 
2 - - 141742-001 320 00 NEC Ultralite 51/20, 20Р бес РС4АВ-21 31900 
3 E = Рета 486 4255, 4/22, 450 4/66, CDS ме 141583-001 95.00 NEC Ultrakte ПЬЕС BMeg PCA7-23 439 00 
8 = kj "a MEN 20 NEC Uftrakta Varsa 4 Mog/BMeg/16Meq 0Р4104 299/499/1799 
: i -a EM mesm NE M — "CN IS 
486 Meg 149320400: 78500 сутын 00 2Ma) — MBC-NBMEM2 109 00 
ee VD p 6781, 6831, 6785 2Меуім 119.00/229 00 
Prosigma 5/50 16Meg 139132-003 CALL Sharp - P. t — -— 
Préqnari динии ио 1 taster « Pig өресі cade сотқа. wisi Рао EM n CALL Tandon PC Grand, Dataworld | 2Meg.SMe NBIBESK-20 129.00, 449 00 
83087-40MHr- 88.00 | — B3D37-33MH: - 79.00 B3587-25SX Ver - 69.60 HE Sra 126M 133132-007 CALL Tt Travelmate 2000 1Me) 2568034-0001 79.00 
838587-335X - 89.00 PC Week" rated #1 over all math chips торга es | T! Travelmate 3000 2Meg 2565596- 1 $4 00 
5 Year Warranty» “Al! Downward Compatible ^ р © А N OTE T! 4000 4Msg. 16Meg 219.00. CALL 
COMP AQ LAPTO & BOOKS Twinhead, Ата, Compudyne 
AST. MEMORY MODULES Tandy 4860, 4865X, ОХ 4Meg/16Meg 219 00/893 00 
LTE/286 2Meg 84 117081-002 3900 2405 3865X Notebook 2Ме9 109.00 
MODEL LTE/286 AMeg Bd 117081-003 100  Zenth Master Sport 3865X 2Meg 2А-200-1 129.00 
Advantage 12-386 LTE/286S/20 Мес Module 121125-002 243 00 Zenith Master Sport SL, SLE 2Мет) 2А-4-4 128.00 
Bravo 4 (ТЕ LITE/20, 25. 25С 4Meg Module 129769-002 24900 Јелић Super Sport 286. 286E 1Me9 2A-160-66 29 00 
39800 LTE LITE/20, 25. 25C 8Meg Module 129769-003 419.00 2B5E. SX 2Me) ZA-1E0-64 178 00 
699 00 LTE LITE/20, 25. 25C 16Meg Module 129768-004 829.00 SX Alpha 2Ма0 7A-160-86 175.00 
peog п s жи 8. BM NM ЕЖЕЛ 
rerunm & Я eg Modu ы P i | | 
Premum ii $900 LTE LITE 4250. 47236. 4136 Ме Маше — 142337004 — 78900 “mn Z Note 3251.06 2М 2A3250-4-5 1280041900 
3865Х20, 486-25. 25Е 33 21900 SLT/286 1Meg Module 110235-001 7500 | | 
Premium Tawer, 386/33ТЕ, 500780-201 43800 SLT/286 4Meg Module | 110237-001 315 00 | 
4B6/25TE, 486/33ТЕ SLT/386 1Meg Module 118303-001 79.00 
Cupid Memary Board 500818-001 $LT/385 8 MN et a E и і 
511/188 4 ойша 8305-001 i 
BLUE уы саше Ке 22200  AMOUNTUPGRADED OK BA 256k 1 2 3938 а 8 6 а 16 22 
ES UND joc сше --4.-....-:. 
MODEL AMT. ADD AST PART ё PRICE 59 е | ap i mei Е @ „л - Жз ot 
ATA 25 " " 486/25E 4Me SOIN аай Meg 146821-001 11800 am СТЕ me г 1 m 199 - - ИЕ = ку 
. т ZAJBOCMK 195 00 E F = >! = Г ЧЕ ы лр 
22855Х 2Meg 2605-1 modules 11900 нина ` I EM CAU Ет - 
: E 1 ^ оп - = = ~ m~ = 12 - - - 
PCMCIA VERSION 2.0%. оао: Ға -o-cM --M---- 
M ER om hoy HP 3.20, 9p 2Р29, E ғы 109 =- مه‎ 189 - шы - - 
НР 4, АМ, 451, 4SIMX - - - 2. -105 د‎ AB > - 
28/3865Х-16, 3865X-20, 4865Х-20 & 386-31 all are 72PIN SIMM a esas Mit ا‎ AD Datufex HP AL > Эш Е DONE - "Ек. 
1MEG-5900 МЕЗ 195,00 AMEG- 399.00 — 16MEG - 760.00 S-RAM Cards 2MEG 20900| Modems 34900 НРЗ51 - -@ - > -% - -%-- 
_ === : = 5 Card Pro {made by Data 1/0) 9600/9600 Data/F ax Modems 319 00 НР 451 - = = 6 = = 199 - -IIH ~ - 
PA E 0 R y B R D © m = aan осе € sr пт“ iE HP Deskjet 500, 500C, 550 — 8 = . - = > = >a a = - 
card to desktop PC, comme ts an Ethernet {10 Base НР Deskjet 1200C, !200P- - - вз - - 188 - -39 - - 
MO Compa 17 19 tà à paraliel port 319.00 | Visual Media (CD Rom, Таре Dr} 279.00 HP Paintjet ХЇ 300 109 - ЕЁ © - ми - ee - 
- FLASH MEMORY ІВМ Laser 4019, 4019E - - = = -160 = = = = = = 
BOCA AT.PLUS 25Meg 299.00 5Мер 419.00 10Meg 689.00 15Meg CALL 20Meg САШ [GM Laser 4029 2154 1 A x... 
NO SUALHSAGE FOR елші AMEK VISA DR DISCOVER. PURCHASE ORDERS ACCEPTED (ROM FOR- NEC 90. 290 - = «198 س‎ - œ - © = = = 
Ж BiT DERE n FOR 286, 386 AT + 00: enn ی‎ ee TUNE 200). GOVERMENT 8 INSTITUTIONS Cadorna orcers add 8 2STesseg 1 Пеште praem tr ordered NEC 95 - - -9 - - = = = - = - 
it. Warr, Convent, Expnd. & Extnd. Memory * Supports 005, 08/2. LIMEMS & wore cuts ут tote ta a ДЗ талу Мето ыд re eia т bow) ИЗ cat eror 
EEMS » Versatile Split Memory Addressing « Operates w/CP J Speeds 10 33 MHz * ode три va D TPO orders welcome Customers are EDA fa bay customs aod Wh" Oki 400 = ® ЖИ = Fe -—- 
Supparts Desqview, Multitask operations « Bd. made by Bora Research, АТ plus Charges ure Hi Al ceo cart aes weed Мәмет se SORRY NO REFUNDS AFTER 39 DAYS - Ow 400 E EE. Ные 
EXCHANGES ONLY We Ae. ч e ls At as I hurthade Ofóezs, m varste COD Ок! B30, 840 - a -160 - © a © > - = e 
OK - $89.00 2Meg - $177.00 4Meg - 5265.00 Beg - 5441.00 v once ал IA млн Штамм 
y аа Зб Ga al Û Я Sto Do А 
BOCA XT.8 BIT BUS bo ont Sues. Panasonic 4420/44500 - - - 128 - -29 - - - - - 
® == - Ралауатис 4410/4430 - - -26 - -" - - - - e 
«Expanded memory for XT « Lim 4 Û compa! 0-2Meg * Uses 2561-100  €—— A € € - -Q - =- = =- > © œ œ 
- $99.00 1Meg $179.00 Meg - $219.00 Trademarks are registered with their respective companies. —E IPS. n uo Rye NUR atii 


ІВМ P/S2 39BIT EXPANSION BD. 


Q-32Meg. Ext Rom Memory Bd dor P/S2 70. 80.90 Lim Q 
ОМ — 2Meg 4Meg BMeg 16Ме0 3?Meg 64Meg 
$:79.00 526800 $374.00 $569.00 595900 5193500 $32550 


PS/9'MCA 0-BMEG EXPANSION EX 


M lor al IBM 
PS? ets 50° SOZ CO. . 65SX, 16 Bt. 4.0 LIM Compat 
CK - 119.00 2Meg - 207.00 4Meq - -295.00 Meg - 471.90 


TEET ae Aia 1-900-233-3726 > cns en 


29895 Lockness Avenue * Torrance, CA 90501 


PRICES MAY ——— CALL = LATEST PRICING]! 
Circle 225 on Inquiry Card (RESELLERS: 226). 


BAR CODES Ваг Code Reader Fonts z 
DESKJET SOLUTION for Okt 500 & Plus, 82 Fants, a 5 pt-30 gie С Р 
18M 4018, 4019€, FONT CARTRIDGE 209 Fonts, Turbo Card — 
FURBO 25 Comparabie to Pacific Data's 25 CARTRIDGES ІН ONE!™ 143 
Fonts (compat with Epson Acton Laser ti and ай НР Рпгиегя except 1Р4 ) 
TURBOSCRIPT'* 47 Scilable Fonts in Any Pont Sure (HP 2, 2D - 159). 
TURBOSCRIPT'* 109 109 Scatable Fonts to Any Point Sire Кич 2.20 - 199) 179 00 


ТАХ & ҒІМАНГЕ FOR IEM 4019, 4019€, 4029 


TAX & FIMANCE CARTRIOGE 


Ок! 400, 600 41 tont, $1 typestyles 


em day eR hy On 


. 79.00 
2749.00 


.. 338.00 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, “A 
knowledgeable buyer will be a 
successful buyer.” These are 
specific facts you should know 
about the prospective seller 
before placing an order: 


Ask These Important 
Questions 
е How long has the company 
been in business? 
* Does the company offer 
technical assistance? | 
e [sthere a service facility? 
e Are manufacturers warran- 
ties handled through the 


company? 
* Does the seller have formal 
return and refund policies? 


e [sthere an additional charge 
for use of credit cards? 


ө Are credit card charges held 
until time of shipment? 


e What are shipping costs for 
items ordered? 


€) Direct Marketing Association, Inc. 1988 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 


Purchasing Guidelines 


e State as completely and ac- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 


e Establish that the item is in 
stock and confirm shipping 
date. 


e Confirm that the price is as 
advertised. 


e Obtain an order number 
and identification of the 
sales representative. 


e Make a record of your 
order, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 


If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


мс COMERTER™ 


"E 
a 
wA 


= 1 


Ru и E 


gr 2 c і, 

i Ea =. 
$- 

ғ 


This message is brought to you 


by: 


the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 


MME 


MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing Association, Inc. 


CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD — 
| 


AND MONITOR USING... 
COMMANDER 


> AutoBoot <= 


e Select via Keyboard 


e Dual access up to 250 feet 
away (optional 


е No external power 


е Mix PC, PC/XT, РС/АТ 
and PS/2 


e “AutoBoot™” Feature 
boots attached 
computers without 
operator intervention 


• Able to Broadcast to all 
attached computers 


e PS/2 and Serial Mouse 
support available 


е Each unit accommodates 
from 2 to 8 PCs 


e Up to 12 units can 
be cascaded 


EXER е Mounting kit available 
EX for 19" and 24" rack 


LLL ЖА installation 


Жовех ------“- 


4912 Research Drive 
COMMANDER | Huntsville, AL 35805 U.S.A. 
| 4 PC, PC/XT, PC/AT and PS/2 trad KS Of 
(205) 430-4000 International BUH PEINE Garg: pec 
' FAX (205) 430-4030 
266 BYTE DECEMBER 1993 Circle 206 on Inquiry Card (RESELLERS: 207). 


Printer Port Connections Are 
The New Tools Of The Trade. 


nce you discover just how easy it is to 

| install a backpack CD-ROM drive to your 
BP computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 


programs and view Кодак" Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you 20, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 
able. Call today for ordering 
information Ф... 
and a dealer 


in audio circuit with both headphone and line output nearest 
jacks allows for connection of sound cards or Hi-Fi. you. 
You can run thousands of your favorite multimedia 
CD-ROM Drive 
MicroSolutions 
132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 Photo CD symbol 


Call Toll Free 800.295.1214 


Circle 214 on Inquiry Card (RESELLERS: 215). 


WE DARE YOU TO COMPARE 


STORAGE SOLUTIONS 


For ANY COMPUTER 


SYSTEM ON ANY 
OPERATING SYSTEM. 


беДеб expert technicians and 
knowledgeable sales personnel 
have been providing hard drives 
and storage systems to the interno- 
tional compuler service industry 
since 1987. 

We have been satisfying the tech- 
nical demands and needs of people 
who replace and upgrade computer 
systems for major corporations 
worldwide. 

PRODUCT: We carry a full line 
of all storage products. Call for any 
product. 

PRICE: Volume discounts avail- 
able. Call for current prices. 

TECH SUPPORT: Toll-free 
Mon = Fri ФАМ — 6 PM EST 

DELIVERY: We offer immediate 
delivery and have a 92% rate of 
shipping the same day. 

PAYMENT: VISA, Master Card, 
Corporate, Government and Educo- 
lional purchase orders are welcome. 
No surchorge for VISA, MC, or CODs. 


1-800-989-3475 


S-AG 


STORAGE SYBSYSTEMS 


We can custom confi 
from 100MB to 100 


ure any subsystem 
La — Call for prices 


MICROPOLIS RAIDION 
UP TO 93 GB 
RAID solutions for OS/2, NOVELL, 
UNIX, and Macintosh 


SEAGATE “1181-11 WARRANTY | 
LT] ЧЕ SEEK 


ТҮРЕ 14: 
561 

5132830 248 r 12 
ST3390N 341 1° 12 
513550 456 1 12 
ST3600N 525 1 I 
514779 665 RI п 


مه مه CPP ыл hh ii‏ اه 
B‏ 25298 
guy‏ 


ST41200N 1037 M 15 94 
ST31200N" 1050 ? 9 CALL 
STIV200N" 1050 35 И 902 
SMIAN — 1370 fii 12 1500 
SMI&50N 1415 FH 15 1084 
57119009° 1700 15 E CALL 
STINSON 1700 15 8 CALL 
SM2100H* 1900 FH 13 $1400 
STI25SON° 2145 35 8 (ш 
91740 2100 35 9 CALL 
51424008° 2106 т 10 S 1674 
$4340HM" 2912 " M 10 $2100 
STIMA 130 " 16 $ 164 
6737434 212 | 16 S 194 
6137934 245 r 12 5 273 
S32900" 79 I" 16 $ 24 
$3390&* M " 12 $ 281 
ST3550A 452 1 17 $ 34 
S3655À** — 545 r 12 55% 
МАХТОВ 2YR WARRANTY 

TYPE МВ SIZE SEEK PRICE 
SGI 

72455 245 r 15 $ 20 
7455 30 ғ 15 $ 32 
(194% 540 35 &5 $ 633 
12405 1240 35 8.5 $ 1095 
IDE 

70314 130 r 15 $ 167 
72134 213 1" 15 $ 194 
72454 245 r 15 $2 


Е151705А 170 r 1? $ W 
5240:4 — 240 r 16 5 25 
19552554 — 525 r 10 5 552 
POIOSOS 109 35 10 5 47 
РО12255 1225 35 10 5 957 
P0180) 1800 35 10 5168 


WESTERN DIGITAL 1R WARRANTY | 


DRIVE PRICES 
GO DOWN - CALL 
" FOR CURRENT 
PRICES 


30 DAY MONEY BACK 
GUARANTEE! 


| CUSTOMIZED SOLUTIONS! 
WIDEST SELECTIONS! 


^ TOLL-FREE TECH SUPPORT! 


MICROPOLIS SYR WARRANTY 


М8 SIZE SEEK PRI 


121041 1050 35 10 $ 931 
117 1750 35 10 $1204 
FUJITSU 

SITE 

35 

35 
М26545 706] RI 11 5 1450 
IDE 
M26247 520 3.5 12 $ 543 


SYR WARRANTY 
SEEK PRICE 


CONNER 1YR WARRANTY 


SEEK 


170 " 17 5 18 
717 1“ 12 $ 274 
540 1 10 5 600 
1060 1° 9 $ 921 
31370 — 1370 35 10 $ 975 
IDE 
(030084 b ғ 17 $ 151 
(30174 170 r 17 5 172 
(P30204 212 LN 17 5 29 
(730254 245 r M $ 213 
(730344 340 1° 2 $ 282 
(P30544 40 1“ 12 $ 584 


ен 4 т ч tm 
2 
. EXABYTE 8200 168 BVM $ 1450 
ELECTRONICS — = т 5 CA ENS ж юн — $1450 
2 8500 566 ДМ $2490 
= $ 568 

867 TURNPIKE, NORTH ANDOVER, MA 01845 — NEM о жо ж i9» 
FAK (508) 689-0180 :.. Ий» 0 | вш 96 я ш $us 
1 Fox x ду 2 cH DJ-10 120M8 % 44 
OFFICES: MASSACHUSETTS & PENNSYLVANIA TOWER suBSYSTEMS—8 FULL HEIGHT MACINTOSH SPECIALS ТРЕ» 
Returns moy be subjed to restocking fee. RMAF must be acquired OR 16 3.5" DRIVE SOLUTION Coll immediately for cost savings on all MAC drives — COLORADO — 20 — 25048 — PORT 5 340 


Circle 288 on Inquiry Card. 


THE SIMPLE 
CONNECTION BEHIND 
COMPUTERS AND 
BACKPACK TAPE DRIVES. 


=F таш Шш 


It's fast. It’s small. It's reliable. It's incredibly compatible. 


Backpack is the best selling parallel port tape drive and |Mbps transfer rate, Backpack is the smallest 
on the market. We'd like to tell you why. and fastest parallel port tape drive you can buy. 
With Backpack, tape backup is quick and simple. Micro Solutions is dedicated to the perfection 
Just plug it into your printer port and it's ready to of backup technology. 

use, No hardware conflicts, no slots required. One CD-ROM, hard drive, and diskette Backpack 


model fits all IBM PCs, compatibles and portables, 


drives are also available. Call today for orderin 
regardless of CPU speed. = dde ip ын rad g 


information and a dealer nearest you. 
Backpack can store up to 250MB on a tape using 
data compression, is completely QIC80 compatible, si ha ell PNIS жаны 
and reads QiC40 tapes. With its compact size MicroSolutions 132 wes Lincoln Highway DeKalb, IL 60115 


Call toll free: 800-295-1214 


Circle 216 on Inquiry Card (RESELLERS: 217). 


Me, 


` 


А, 
А 


А 
Е. 


А 


5. 


A 


ate 
пъ" 


2MB ҢА... „519 OMB AYA... 
AMBRA Enterprise 4“ Hurdle 485, Sprinto 488 m models) 

AMB ҢА... 99 15М8 WA r $809 
ЕЛ 286, 3865X 

?MB 92199035 ....... 599 ош — 9269094 .....5189 
Р5/1 Consvitont, Essentiol, Expert models x43, x44, 
P5/Valvepolat oll models except Cex series 

AMB 909790 5249 16MB 9572291 nnn 532? 
P5/1 Corsaltent, Esseaticl, e models x76 

1603 — саб 
P5/2 25/185, 30/786, кы dem 1497259 

мй 3015380 599 


P5/2 35SX; L5, 405X, SOL, 555X; LS, 655X; LS, 70, XStetion 

ш 6450603... $59 мш ымы. 5109 
P$/2 70-A21; A51; 821; ИІ, PS/1 Coasultont, Esseeticl, 

z- models x11, x13, x14, FS /Valuepcint Cxx series 

МЕР ................. ЛЮ 

к. 355X; LS, 405X, 5555; LS, 655X; LS, Station, PS/ 

um Cuz series, odopter boord 34۴3011 or иго 


32933 or 8219977 iU 
кл. 2555; 15, 405X, PS/Voloepoint Схх series 
ш Lor — $419 


na t XP, 95 XP, P75 (pairs), 56, 57 (aff), PS/1 Pro M2123 
о, с m — || 

"f 90 XP, 95 XP, P75 (pairs), 56, 57 (all), 

P$/1 Consultant, Essential, Expert models x11, x13, 114, 

P5/1 Pro M2123 


іш 65178... $219 ш 6450130... 542? 
Expansion boards for 50, SOL, 555Х, 60, 6551 
7-948 = 1497259 $199 
Expansion beards for cll models 70, 80 
41548 «/4Ш1 33011 $157 
Dell 


Power Desktop 3250; P, 3330, 333P, 433P, АВАР, 4860 


ІМ 310-2505 S59 аа 310-2507... 521% 
Powerline Workstation 420; 425; 433; 450; 450D£/2, 466DE 

2148 310-2465 ......5119.— 848 3102448... 5429 
Powerline Workstation 420; 425; 433; 450; 4505E/2, 4555E 

32M Kit ЕО... аи У 
Perlormone T, L, & M series 

ам 310-3925 ........ 99 1498 310-3327, 5979 
Perlormonce МЕ serias 

эш 3103394 ....5229— 8MB 3103335... $459 


Zenith 


1: E Series 2-420/5X, 1-425 /5X, Z-433/DX, 1-433/5X 


MEIO..... S219 Ты MENS А NEC 
2-Server 425%, 43301, 450DE T lmoge 415, 433, 466 
ш мап 279 ш ии 5492 г. Т инә... $219 цш 410-12003 _. S921 
1-Sieiion 3255h Sa, 4 20$ Ek; Si Sn, 4255, 43:3DekzDh, 450XEn көй 425, 
ш МЕО. 59 ан ш. 5729 Ty — ? 1B ҚА... 97 
Lesith -386/20; 25; 31, 338 ane 286/12: зле, 5/20 
и 113890841 _ 4? лив толық $729 Pa үне HB. Lc 900 
Е" "Em. $129 CPU Upgrade QPATO-BIOE nonno menaa == SIM 
à — 2MB Exp. Boord PA102 س‎ eut 
Zenith 486/33ET; 25E PowerMate 386/335 Express Te, e serie 
AMS 1402082579 16MB ZMZOONS _ 5909 ME OPAIO-G205 0219 TM OP-410-4206 , $979 
É rane R um gu ғо A FÜR 
EN. LAPTOP & NOTEBOOK MEMORY 
4 AST Ж НЕС 
PowerExex 4/2551 AM8 5030 77S Ultralite Verso (oll models} ФВ. S279 
TEME ........... 5969 ыш... 2 
PowerExec 3/2551, 3/25514, El 45. . 50 Uhrelite & Cellular Workstotiog SX/70 TMB... SIB 
Promien Exec 286, 3845X/20, 25, 25€. 448... 5199 RMB SI 
SE- а جر ی‎ "-— 
20, 3/23, 3/1% 2 а Ultralite 51/10, 51/20 " n 
SEC ын T 
4 Arete 
nimc ы ProSpeed 2M, 3865X/16 ш 52 
шш... 9 N 
LTE 3045/20 "NT BE ssn Treka ж... SES 
LTE Lite 2; 25; 25«, 25» AB... 5172 Think Pod 100 8.5119 
B3... 5399 END... 5449 
TEMS a 5399 P5/2 C1575X and ThinkPad 700, Ші... $201 
LTE ite 4/25 ша... 9% A 10% 720, 72x ш... 5451 
BN sss UN ThinkPad 7101 AMB na „и 
SLT 286 Д0. и 5179 | D 535 
SUT 3865/20 AB LL. 5239 N51 Notebook (All) їй nn 0 
Toshiba 4 s SET 
TIOQOSE/UE/KE 2000, 200050; 5Хе, 248 $119 14057, N335X, PS/Note 182 {MB S219 
1220052, T1800 Series 48. т? 14057, P5 /Nete 182 Dia. $349 
T1200X1, 1600, 31004 2u8 ete Texas instruments 
T31005X, 32005X, SXC ТТ СУ Trevellets 3000 {oll models} ni se 
шш 5 TravelMate 4000 (oll models} "C 500 
13200 IE SIA TravelMate WiaSLC/15 ыш SI} 
1310051 248... SOP %. Zenith 
45 5n 14ке 3201 A 9% 
id on T-Hete 3201, 3201h, 3251, 325l ME... 
AME... ИМ 
14400, T6400 (all models] 48, .... 529 1-Spert 4105, 4255 408.500 
E-— ы I-Sport 3255 2188 .. 53 
satin " {шї ЖЕК), 
T1900, T4500 EMB n.n S409 MostorsPort 38651, SiG Sle 288... 9021 
1M 5659 MoslersPort 3885X WE ....... SIN 
15100 DAB ret) Supers Port 5X; 2866; Slims Port 18... EI ж. 
T5400, 15200; 1520Ж, T8500 p E] Super Port 285; 18de E. LS mE. 
gp. 5% SupersPort 286¢; SlimsPort AMB ........... 52 


CALL THE UPGRADE EXPERTS 800-546-9866: ` 


А1293 


ж.ш 386/339; 3381 


AST 


Premmio 

4MB 591155200] ....9219 — ма 501159402 ... $429 
Monbotton SMP 

ШІП, 501143-001 5195 
Bravo 3/25 


500710004 . 5159  BMB 500824002... 5413 

„ы 1 855720; 25, жа Pro SD Brave im 
2M8 50097 

(гү i 4860X/33; $X/25, Brave ic MEM m 13; 
2M8 500987.001 $109 — 4MB — 500987-00) .. 518 

Premium 386/25; 33; di ro |13855Х/16; 20; à! 
IMB 


002 .. 

Advontoge! 486 /25; 33; тете Brave 4/33; 486/25; 
Promien 4/2; 331E Server 5 e 

$007 18-604; 780-005 ... = S129 

АА 33; ke. $X20, рам Premium | 3/33 

ҚЗ 3 385 /33ТЕ, 486/25; E; 15TE 
33E Sé س‎ il il 335/25; 33, 486/33, 1%5Х/7% 
Premium Server SE 4/33 


AMB 500780004 _ 5199 шш 500780-001 ... $407 
Compaq 

Prelipea 3/255; 3/2515 

2MB — 141738001 ... S109 41422001 .. 5319 
Prolimea 4/25s, 4/33, 4/50 

1M8 141482-001 ....569 — 2MB 14168300] ... 51% 

4M8 141484-001 ..519 ы 141685-00] _ $477 
DeskPro 386-20, 200, 25 

4MB 113132-001 ....$219 аш 313645001 ... $269 
DeskPro 3863/16 

AMB — 112534001 .... $229 113834-001 ... 52% 
DeskPro 3/25; 334/2585; 3 ui 2 A zm 18451/ 10 
20H, SystemPro LT Series, Portable 4864, M 

IME 1588.00] 969) HE КҮТЕ 310 

AME 118490-001 579 BME 112877901 .. AP 
ProSignia PC Server 486/33; 07/88 


/ 
тема 149320001 ...5789 — 3248 1491474] . 52587 
484-33, SystemPro 
151400] Т. — SMB 


748 115561401 ... 5347 

Hewlett-Packard 

Майго 05/165; 20PC, RS/20; 20€; 25, 25C 
AMBK 01547 14420. $249 

Vectra злек 386/209, 386/25N РС 

ТЕН)! ТҮЙМЕСІ Ж” ЖШ) ТӘЖІН!) 
Vectra 486PC; 257; 331; 4865/20; 4/25N; 338; SON: 66H 
WB 023804 ....... 5102 OMB — D2152A ... $429 
Vetro 386/15; 4867251; 486/33U; 486/500; 686/660 
7381А ......9109 — 8MB 021524... 


Pn М, 25K; 486/. 338; 53 MN : 484 ын 


m— DA PE 


7MB ола. 21% EMB D2715A un A 


HAR 9m ._ 


=. НР LoserJet 119, 4, 4M, Ін ае чар = 600 
48 19 545 


For Pra and Notebook Systems. 


PCMCIA 2.0 Dato/Fox with XJACK Р 
14,400bps Лоде й. 
14/9006 FAL/Modem EM с 


cá e 


internal Data/Fax w/MNP-5, LA STE 
14,4006 FAX Modem er RA 


94/9600bps FIX/Madem ........——————— "n 

24/9600 pS FAX Mode ес, $2089 
Pocket Modems for any serial port 

14400 HE/Modem ... $319 


96/9600bps FAX/Modem ннн $275 


FAX MODEMS 


intel. 


farmed 1.440 14500655 Y 32/1 42 Dak fon, ext .......... S209 
fsxmedem 144) 14 400bps V 32/142 Dek Toa, йт ........_. S179 
faxmodem 96e 96/3000bps V.32/V.42 Doto/Fax, ext... $169 
m 964 96/9600b9s ¥.32/¥.47 Dak Таз, int .......... $119 


БЫНЫ 


M Extermol 14, 400bps data, 14,400 send and 
re recieve fox. V.32, ¥.32bis , ¥.42bis, MNPS 
^ protocol, throughput to 57,600bps. Includes 
DORE communications software for DOS 

(МЕР | and Windows! A Wm 61 


COMPUTER PERIPHERALS INC 


Wa intorna 14 006,5 (32/142 Dotata $109 
Via bond 4/40 Deta Fer 579 
ViVa шэй 1440 Y32/142 оа SI 

Va Externe 24/96005s Dots Tex і........................ 9109 


С CPU UPGRADES 


ҮК шоп 


Wn Уф ФИ Upgrade 
258H: (52)... 5169 ЗЗИН: (53) 9190 
a oe 444 CP Шай 
THz (SLC). 5219 SOAs (10)... m 539 
485 /Wowl 456 CPU Upgrede 
2588:(533] 1... 539? 344Hz (DX) sn 
MCMaster 404 CPU Upgrede 
:(3).. .... Я9 Wik 443 odd 5149 
ЗЗИН; (DX) оу Wah DHE odd . .. 5206 


SIMM $ 


ti vi 


"L x9 өө 5 55 


555 512K x 36-70 (248) .._.. $89 
AME x 970 5155 TMB x 36-70 (4MB) .-..... 5219 
1883 х 9-70ns ........ 5795 288 х 35-70 (BMB) ......... S409 


LASER MEMORY 


HP LeserJet VP, lit, i WIP, MID 
DB 1175 


u——Ó— м HIN 50 
HP Loves Jet П & 1D 
1M8  3448..... 5129 UH T_T 
IBM Laser 4029 ой models 
248 1183334... 559 ін 113335... 5149 
Conon ІЕР-4, Slite, APlus 
$63-2230... S17? 2M8 WA HII 
Conon LSP- & 811 Ры: 
5653-2350 .......... S179 34 3432340 .. 299 
Paseionk 4410 & 4430 
1958 ЮРА! SIM 4641 АЛ g 
Panasonic 4450] & 4420 
248  XLPH]....512?. аш ҢА $219 
Okilaser 400 
1M 7001470)... ы - М/А... 5119 
Toxos Instrumants Microloser and X 
ІШ — 25557390001 .. "Sn "y 2560052.0002 .... 599 
- EPL 6000 
MD — 185401 .......... „5139 4MB — N/À.— 9222 
чна Айю е н IL EPI-2000 
К/А... 5129 аш WA RES ui 


Circle 210 on Inquiry Card (RESELLERS: 211). 


WE SET THE STANDARD: 
100% COMPATIBLE IN FORM, FIT, AND FUHCTION 
ALL PRODUCTS USER INSTALLABLE 
INSTALLATION INSTRUCTIONS INCLUDED 
TOLL-FREE TECHNICAL SUPPORT 
MANUFACTURER'S WARRANTIES 
CORPORATE FO'S, APO/FPO'S WELCOME 
GOVERNMENT AND EDUCATIONAL PRICING 
INTERNATIONAL ORDERS WELCOME 
SPECIAL VOLUME PRICING 
SAME DAY SHIPPING 
OVERNIGHT DELIVERY AVAILABLE 
VISA, MASTERCARD, AMERICAN EXPRESS, 
AND DISCOVER ACCEPTED 

- NO SURCHARGE ON CREDIT CARDS 

DON'T SETTLE FOR LESS! 


А f b a АДА 


WE STOCK 
MEMORY UPGRADES 
FOR OVER 1930 
COMPUTIRS AND 
PRINTERS 


714-448-7750 
714-448-7760 


Business hours: 
Monday - Friday, 8am-Spm, P.5.T. 
Saturday, 9am-3pm, Orders Only 


f М4 ав 


“а.ш” 


Май or fax orders fo: 
First Source international, Inc. 


7 Journey 
Aliso Viejo, CA 92656 


Terum ead (ка кек: themery gabah өт ford mulas 5 amber: o 
for pour сасна Foght charge: e 


for all reae. М тығы, іседі, 
fes. Due io LT же placed за шы толыбын, 


memory priting изеу be Бе Бая edvertinad Prices and өтету ere sole? 9 
met. hrda pi ба tee of мб TDI WE т 


R2 ХОФ 


Your Single Ragource For АН Your Computar Mendes! 


Soo-S57-1000 


FREE! EEE shipping on All [eg ActionNote-. | Twinhead 


48851C/33 
420MB HARD DISK 
8600/2400 FAX MODEM 
64 SHADE 
Statesman 9.5“ DUAL scan coton 


5.5 LBS. 

4885LC/33 4 МВ RAM MS DOS / WINDOWS 10" SCREEN 
200MB HARD DISK WORKS, MONEY + + LOGITECH TRACKMAN 
1-PCMCIA SLOT TYPE Н 4 YEAR WARRANTY MS 008 / WINDOWS 
3,5" 1.44MB FLOPPY 24HOUR-LIFETIME- $1 649.00 
е га TECH-BUPPORT ва , m 

3 LBS HARD 

$2,299.00 $1,999.00 


$1,699.00 


Slimnote @ Slimnote (% 


on тс sy oe heed Бам 


ت کے 


1151799 ғ $1699 exs $2399 6%) 
4865DX2 B6MHz 498 BOMHz 4BBDIX 33MHz 4885Х 33MHz 
ASOME HARD DSK |  24SMB HARD DEK RASME HARD DISK 2S0MB HARD DISK 4860Х2 6BMHz 
поя REL ЖЫР эк== мыған RELL sb MIRO ELIE 250М8 HARD DISK 


| ВВЕР е Fon $1,599 
. $7,999 "81789 51,399 «981,198 «51589 4 Hz 


86SX 25M 
Жул ee Жо NE | 


ГЕП” * 


55 Diskette Storage Cases HD $25 


Non-Formatted $.32 T LM 
on-rorma . 50/case Deluxe 50/case — lO/case 
ЕЕ nommer 9.22 Зу” 51498 $ 999 $299 e e 
, | 54” $19.99 $1099 $3.99 E Ше 
50» Quantity P ty "m Formatted E 2n Sleeves Latafs Bua" 
Premium Grade те “ on-rorma YF 4 З/” $.03 , 
es i D MAC-Formatted 2/7 ней сле 1m 5/Ғ $.02 н 


3M Brand 
5/4 REWRITEABLE 512k/650MB — $95.00 
isks 5/4 REWRITEABLE 1024k/650MB 595.00 
3'/r' REWRITEABLE 512k/128MB 945.00 
3" FLOPTICAL 21MB $18.79 
5/2 CD-R74 MIN. RECORDABLE CD. $21.99 
5/2 CD-R 63 MIN, RECORDABLECD 519.50 


юн роо $13.98 
$11.99 
Clecning са! $14.96 


4um 
MAE A TE USA Premium M Brand Data Grada 


A Brand 
CONEVOREBS- тано ses S T" 
DC2000 5 9.69 12.59 mm Ridges вв Mog 5 96.00 
DCIOOXLP 12.69 18.59 85 = 
A 12.99 16.59 ты vr) EXXUS Deilvers Only The Highest Bulk and 
13.49 99 Which Meet or Exceed All 


рл HEWLETT 
"B PACKARD 
томан Саптасаш 

82285A LASERJET Il, HD, Ш, HO, SERIES li ........... 877.8B 
$2273A LASERJET ПР, Pe HM. eene $51.88 


92288A LASERJET iV, ГУМ.................................... 895.85 


7 nnn il (PCL-5], EPSON FX Б 82285A LASERJET, LASERJÉT«, 500, BERIES |.....674.00 


: 10 PPM NM EM 9005 14" BOHz 82987AÀ LASERJET ШЕ, (VEI, IVE, MX .................89108.HB 
“ 300 X 300 1000 14” 70Hz $299.00 CARTERA 
* PARALLEL AND AND SERIAL 1500 14" EDGE TO EDGE 78Hz $1808A DEBKJET / ийа, riy 20 
” $379 00 81826A DEBKWRITER, Р. DESKJET» , oe 
oe $839.00 20000x 15” FLAT SCREEN 72H2 SEZSA DERIT 300C / DEBXWRITER GOO... 828.88 
„е Missis 4000DC 17" FLAT SCREEN, EDGE 
00 Nesefoefaror' te = $i TO EDGE, 76Hz $799.00 
LO 570 DOT MATRIX 3600024 PN $269. ОО IT'S TIME TO PUT Ff IN 
ACTION PRINTER 3250 24 PIN $189.00 OVERDRIVE™ 
RA {PCL 5), EPSON Intec OVERDRIVE ‘Processors Intel اء ر‎ Mp 
ні. РНЕК sg" ceu OVERDRIVE PROCESSOR расе айылы ЗЫ qi 
« 30n X 300 . ODPASGOSX20 3395. performance е. 
* PARALLEL AND GERLAL 4 QOP48E5xK20 м мге. PCMIA CARDS А MI | 
| ‘= DOPABESX3J o0 (reyes) вто) | THUS изв Orey Sosis $149.00 
Actionlaser 1500 200 DPI UDPASESXd3 


100% 30-DAY - SHIPPING INFORMATION 
ALL MAJOR CREDIT CARDS WELCOME: SATISFACTION GUARANTEED: SPECIALS THIS MONTH INCLUDE: 
YOUN SATISFACTION 13 OUR LITATOS? 
CONCERN. 1r, WITHIN 30-DAYS, FOR 
ANY REASON YOU ARE NOT SATISFIED 
am WITH YOUR PRODUCTS, WE WILL =, -F a ODO | 
mH HEPLACE THEM OR AEFUND той = e e = = Ed л 
MONEY. NOTE: ALL RETURNS MUAY 800 - 557- SOOO - FAX 
BF ACCOMPANIED BY. EXXOS. NMA 
NUMBER, . RETURNS МОТ ACCOMPA- GURPORATE DEPARTMENT INTERNATIONAL DEPARTMENT 
WED OF AMA WILL ВЕ REFUSED, 800-557-2000 213-407-7607 - PHONE 
GOVERN UME NT & 213-467-7690 - FAX 


COD's EDUCATION DEPARTMENT CUSTOMER SERVICE А TECH SUPPORT 
СОО WILL ВЕ EVALUATED ON A PER- B00-557-4000 800-557-8000 


чож шту 45 ФМ. VINE ST.. SUITE 705) HOLLYWOOD, CA 20028 


Circle 231 on Inquiry Card. 
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Memory: Shortage? 2 As of 10/6/93 these are our prices. We are trying to maintain hem 
for as long as possible. Due fo a July 4 бге at an epoxy plant in Jopan and an бт growing demand | 
for memory, there is a worldwide shortage of memory. We are getting thousands of pieces per.day.and 
are offering oll memory to our current customers atthe lowest соз! possible for the nex! several months 


This is Һе prepaid price. CALL (800) 982-2925 FOR CURRENT PRICES 


NEVADA 


COMPUTER 


"Bor 
$149 
3249 
$125 
5188 
$249 
249b 5%» 
заста ITI ыж мж. 
354 3369 ABGDAC к) 45523 33, аваас X)| ыл 15 өгіз! 
3438 $479 Kim ibi. m 7 709771797 1215 | 1002: | 857 
4528 1489 130 |115, 1072 | 834 $15 
4575% 1598 me | $41 | $22 | ауу 
Ал 559 
BONS $38? 
12548 ұз? 
аза $298 
128948 — 165 $348 
riots -у 
ма 
СРЭ0064 ...... $175 Ciech Dewblors fer 386DX 
CP30104 (1* hà $199 ақы: 15/12 $319 
POS (1^ high} : $208 аж 20/40 $349 
POMOIA 2.0 9600/2400 ............ Lae’ INSTRUMENTS 
MODEL ы 
TIJAN" high) .. . 1308 
لا‎ ъй . 21398 
135 (1* high} FIR рт ра —— a 
7245A (1* high) 24998 IBM / саше] COMPAQ геге тег ру HO 4 ог MORD P 
7345A (1* high). 34948 MODEL MEMORY PARIS PRICE MODEL MEJAORY — PARIS PRICE MODULE Wis COND зира нйн 
PANTHER(FH)POT2$ — 1000948 Sprit 386 (oll modals] ............................... ДМВ... N/A 3179 Deskpro 386/14 ........................... _1-2М8 10806900) $338 Brother HETOV/DV 2. 5165... $244 
РАТНА [FW] 6117 ..... 1500420 BMB ....... N/A $419 2MB 10006571 $448 Conon BPA, 4 Ute & d... $118 $184 
AMBRA Enterprise 486, Huria 486, 48М8 108070001 1498 Сотроц Pugemarh 154 20 „0 %@#?.........$420 
Sprinta АВА (oll pockets} E N/A 3259 Deskpro 2866, 386-20, 20€; 25, 25E... 1M8 113121001 559 Epron Action Loner 8, 8000. $95 5163 ....... 
m" N/A $829 «АА 113122001 5238 tpe + 5000 ond mary теғе... . 198... , $140 
ғ ond 386/53 (2121)... 248. 9219915 $118 Deskpro 3865 4MBBocrd 113534001 $299 Epon Achen Laser 1000 & 1500 . $138 9276... SP 
AMb 979494 $228 АА Module 112534001 $257 Байы 7100 & 7200 $199 $09 
PS/2 30/286,25/284; Adpt ed 1497259 5128 JOSUS $09 Deskpro 386 6240 2. „AMB 112645001 $299 HP Deikjet 500, SO end SC... Lm 
2ME 20550 $114 Dale 204/53; 304/33 486/25, HPZ, 2D, . $159 
P5/2 25SX. LS, 405X.70-E51; 061, 121, АДр Bed 4450609, 73.50, Syriampro . ME 115144001 $124 3,30,36.2».294.. oo m $169 
3413011, 34F3077, 502, 555X, 6555X, P7, 5545, 695 Кӛл Эма 110501001 $449 НР lmer Jet 4, 111%, 0500. 1700C $218 $448 
DUI OC ЫДЫ emis IME 645060) 157 TIAA 116568-001$1999 BM Loner 4019, 4019€ (3 SAB) . 902922 $190 
2M 6450504 $104  S$yuempro Depro 4 SKT EXP BRD W/2MB 1145474001 559 білме 402% АЦ MODES . 3129 $198 
PS2 50, SOZ, 555%, 60, 655Х __. 2848 1497259 $117 м" 244М8 129180001 $448 NEC 90, 290 $128 
2. MB 6450609 $348 Deskpro 2864, 384N, 3845/20, 20N, NEC 95 ; ИП 
2-3 ME FOR PS/2 50 & 60, 2MB 5159, АМЕ $259, GMB 54027 Portable 404. Deskpro M , 5үйетүргс LT ою 400 $78 596 
Р5/1 Сопат, Exsertscls & Expert model x43, x44 & Р5/Усімерсей. Series 129180-001, Compoq Pro Sgro 1М8 118688001 549 Packord Rel P99500 _ _ $145 $208 қ 
ой models except Oa series... AMB 949290 $298 2М8 118589001 $105 Poncsens: 4410/4430 $149 $208 
А 969291 5968 4MB 11869001. $238 Pomoson 4420/4450... $122 $208 
پا م‎ ен A51; B21; B41; PS/1 AME 178877001 $444 Мало 4450 $5 ~ 
Consultant, Essential & Expert model x11, Probao 2/25 & 251 ....... 5... 298. 141238001 $139 акиоле ee ТЕР 
«13 & 214, Р5/Усілерсіге Схи series... IMB 6850602 549 8М8 141742001 3499 QMS 410... 2 $9 $059 $24? 
248 6450608 $109 Рена 4/259, 4/31, 4/50 ..... .. 2MB Module 141683001 $118. бағ 1504... n SII $179? $249 
P5/2 355X; LS, 405K, 555Х:15, 855%... AMB 34۴2931 8 дәй Мока 141584001 $239 Se d... 0... $128. $178 $258 
PS/2 90 XP, 95 XP, P75 Pain}, 56 57 to ВМА Module 14188500) $408 Тоқа Page Loner 6 599 ‚68 : 
76, 77, PS/1 Pro 2123... 22 МВ 5450902 $117  CompoqPro Segni ........................... LOMB 149220001 %95 XUPSIZ/PS3S 1 ....... 348 
rl oe awed ears Ие . 3248 149147-00152295 Major Laptop А Notebook Memory 
Y Comuhont, Essential cow xl ч b 4 dL. "wer wn iwi йа ілі ү 
& x14, PS/1 Pro 2123, 65/6000... ..AMB 6450128 $218 ELT] Laptop А Notebook Memory моса MEMORY PARTS L 
ВМВ 6450130 $488 Солис 20, 325 .................. 290 139497 001 $106 AT&T Safari ... өөө, ZMB 37250 $148 
Р52/2 355X; 15; 405K eccesso АВ 6450129 1488 AMB 139498001 — $238 4% 37651 9298 
PS2 70's and 80's senes, DOMA 64506053 $297 BMB 129499-001 gale Кебенйі 310. ..... M 2313009100 1178 
— 97 pee 32 ВТ BOARDS 214М8 234F3077 $388 СолъынаА/25СХ................. 4MB — 146520001 5228 Uecpe 320 Notebook . 2MBMod — FUFONMBA — $149 
ъй ct ve чил irse кеп qni eme ne быны алама MEI) $448 SMB — l4&5210001 — $471 400 Mod РКМ 9098 
pag Sd Aeg rn n ar whee өы I aoa ЈАЗ; А&1 .. — n 6451040 уыз — Мм — 144532001 бив oy ги - ê мой Reto ый 
ң 64503 T š oun Vid 110235001 $79 Dell Lapp 212, 320N, 
2МЕС-5198  4MEG-$308 8МЕС-5538 | руво, зт; 121; 321; 081; 181 ..... 2M8 8450379 $118 AM 1102300! 5206 МЫС 2... 2M8 Mod 310-2210 $139 
BOCARAM/2 PLUS 51284 HB  — 118302001 579 Del NL20 & NUS TAB Мој 3103213 1148 
For P5/2 16 Би Memory for EM MCA, DOS and О52 ША EMS 24B 118304001 — $108 Epson МЕЗ Notebook c ANB Аке! — $238 j 
2 io BMB {uses IMEG SIMMS) 248-5239. 4948-4245 8098-3572 4MB 11895001 — $238 Epson NB SU/ тамы ABOBTT 5138 р 
CM Us 286 ses IMB 117081001 $79 EPSON 25C Notebook dhb Mod Айта! — $228 
гиру umen 2:48 117081-002 $109 Emamma Tempo LX, 1220 .. 24b 00150 $78 
Thinkpad 300, Ambra Тео... 2М8 3369288 $129 AMB 11706} 004 $208 Бетал Correr 2%% 00243 00 198 
. “ONE 3305289 $499 Le 3845/20 ..M4B 121125001: — $9& «Gnd 1500... о ААВ 52587 $238 
Thinkpad ТООТ... ыы . 2М8 5304958 $138 ама 121125002 $248 Сем 14505X _. DAB 4200201 $148 
AMA 536959 8298 |,|,4/20,75,25С 248 129769001 $138 Golds 5520, 3805Х16 m N/A $98 
ama 3366960 аА — 129759002 $248 AM N/A $298 
QS... в 0701419 $168 BB 129749003 6411 NCR 3120 Notebook ама Mod 3120k104 1299 
Thinkpad 700, 700С, 720, 720С ама 0701420 $298 lé — 129759004 1395 NCRI1I70Nombocdh .. . . AMB Mod 312) к104 SHH 
sue 0701421 M98 uiuis Packard Bell, Magnason, Мама АВ NA S ү 
8 be ane N/A $448 (TE Ute 486/25C . мв 142337-002 $259 Poner CF170/270/ 170 Tb ОЕА ЫА 
в ЕЕ сес 298 9276604 $108 8 | 142227003 $478 ботад Nowemode 3845 .... 28 SNMOO2 4195 
Ll ae 0701627 $268 Sanyo 1746, 18NB & ZEOS 298 MECHEMEM2 — 198 
a ама 0701628 $448 Pees eee ee eee eee 52522 2 m сө sva l 
< laptop N33SX, 1405Х 8 PSNOTE 182... 248 790979 $108 : узр 2440 245 N/A $178 
= төзү -— re سے‎ | Ш Sopan 20 0. IME Œa 3198 ү 
14050, РУМО ЕЕ Әсер 8501 Coon . .. 298 N/A 3359 
ESDI TOSHIBA Hon & Netebook Memory В Prices changeup and doen c Spp modes, odd $5.00 ea. Ш T Trovelmose 2000. їм& 2568014001! $108 
DE ЧА د‎ Р 7 Ш DESCRIPTION тоом BONS JONS CONS SONS LONS тутш 30005x, WINSK 298 25640960001 $118 
wn БЕ, dx мое pme тю gaan, ы a Екі 
Cokin — I 1 А $47 2 %% 
m rn -— c cp NG PP ETE IT ME 7 sa 
SCS? Т20005Х/110004Е ............................. AMA PA $238 "ЫМ $168 $178 $188 " 
Ж ENA  PABIISU $447 B NEG X7 [36 CHIP] $999 a AST 
DE ULTRA 5С W/CACHE O-BMB AOD XE... orones 28 PABIOGU $112 B 254x34 IMEG (72 Pin} 9 e S. _ 25 
DEVE HARD & FLOPPY (УШ) TID serere rennen н 298 — PABXOQU $105 iw 512356 2MEG (72 Pw] — $114 $124 $12? NS M сөшеетіп ЕФТ у 
T2000 SXE/T2200SX/T 1800 1336 AMEG {72 Pm) $200 $218 1288 S MODELS MEMORY PARTE МІ a 
11850, С........................ .2«8 ғАХОО) $10? B том BMEG 72 Ре) ыла S447 $478 S В PEGA mnm" 3011594001 $20 
ab РА20010 $239 g X34 1470 172 Pel $748 998 $848 — B ы 501159402 ыл 
e" Ба 17 но MSN UN HE E 
а — за MXUi0tO4 Ж 
12271 et m m oa MEMO KM ott XO ЫМ 
T3100 5x PAB3OSU $108 D.Beam Chin ADWANTMGE 3562/20 Д5, PRO 5/25 
PAB3IQU $234 А uus Wiss BRAVO T wzo 3135 
13200 5х............................................ 298 РАВЮТ) оп «(DESCRIPTION —— 150MS 12045 100NS BONS  70NS SONS SOMIOD Ым 
AMB PAO 5214 «АХА $1.95 1225 5245 $295 ADWANTAGE PEO 4843/3) 52/25, BRAVO 
T3200 5ХС e АВ PABXIBU $108  256X) ST $195 $2.25 UC 4/255, 33; XIS, 50D, € 66D 2а spec) 5108 
4MB P3194 $214 2%Х1 $145 $185 $240 $300 1315 $320 p ооо 2$ 
Emm ы к» ЭВ — PAZIYU 516 254К4 $645 13795 1845 $895 peu 284/25 33 37 304692/142025. іі DORI) $ 
133004. ............ 3 2.2048  PA2006U 5118 IMEG XI $295 5450 5575 1545 $675 на MUON? 59 
ама , ADWANEME 188/25, 31.399 ETO, RENO 
m" адве ма ва 4/25, УТЕ. SE 4/33. м8 DOHOM $119 
( Тала, 2а gy Ё 
| | | ш 14400 SX, SXC, T5400 5С, DXC ......... MB ADWANTAGE 486/25, 1:500 POWER 
1: n | : | ама қомы 1/23 4/33, 
н оа елы МЕТЕ 44/25 E 2E 3 TTE. 
| | тема FEEL Û JS 32, ДАЛА 484920 
" : | 328 тымау. DOOM RA 
| 1400, 74400, T1900C 3.30115 as тю! ұя 
| ш E band куна унаса ae 1238 
T5100 2m POWELDEC 4/2551 к poa 
02 سڪ‎ = —— ү $241 
For U.S. and Canadian Orders only со) MEN" MÉMUMDICIMOMSUNOSIS. . әб юч) Ый 
HOURS: M-F 7AM-GPM / SAT 10AM-3PM PST ene 
TECHNICAL & CUSTO SERVICE CALL: 
MER TERMS: SHIPPING: UPS (Min. $8.25] Shipping charges ee rtt а em 
(702) 294-0204 are non refundable. Purchase orden from Universities, doys. No refunds or exchonges ze WO Ж 
PURCHASE ORDERS & INTERNATIONAL ORDERS Fortune 2000 & Government Agencies, NET 30 on орргоу- REPLACEMENT ONLY. ALL PRICES FINAL PRICES SUBJECT М т” ае. 
FAX ТО (702) 204-1168 al. COD add $5.00 {Cashiers check) СЕС ТО CHANGE. Mig. рап 4% for convenience only. Ц 684 Wells Road 
: ж P a Trodemark: are registered with their respective Co.'s. 386, Boulder City, NV | 
WE BUY EXCESS INVENTORY 7| DHL = Ups, 387, 187, сап rodea lind Сер E 89005 


Circle 212 on Inquiry Card. 


Take Note: 

The World’s Best SCSI Adapter 
Just Got Better == P 
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SmartCache III a еше | 
is the total, growable SCSI solution! | = --н j 


The world's best SCSI adapter is now the world's greatest bargain— priced lower 
than any major competitor. An unprecedented value, SmartCache III offers top 
performance and universal connectivity with all major SCSI-1, SCSI-2 and Fast 
SCSI devices, including hard drives, tape, CD-ROM and WORM. 
It also comes with built-in support from all major operating systems, including 
DOS, Windows, OS/2, NetWare, Windows NT, NextStep and all versions of Unix. 
And only SmartCache III gives you a growth path. Optional plug-on modules 
let you migrate easily to caching (with up to 64Mb cache), as well as full RAID 
capability. Storage Manager, our GUI utility makes installation quick, easy and 
automatic. Plus, it gives you on-line and remote control over subsystem man- i 
agement, diagnostics, performance monitoring, and disk array configuration Call DPT, today! 


na dl | S Е D PT 800-322-4DPT 
лс етар, Ш FAX 407-260-5366 


"List price for ISA model PM2021/90 SCSI Adapter Board 
Circle 208 on Inquiry Card (RESELLERS: 209). 


SPECIAL ТӘУ 
Buyer's Guide to Portable 


Computers 


Available only on the 
Newsstands 


О EXTENSIVE BYTE LAB REPORT ON SALE DATE: 
1 EXPANDED REVIEWS OF OVER 100 NOTEBOOKS NOVEMBER 23RD 


“DynaComm. is Microsoft's. 


choice for terminal emulation." 


It should be yours. 


Evaluating terminal emulation software? Consider the one Microsoft 
chose for communicating across their world-wide network. FutureSoft's 
DynaComm for Windows™ offers a single solution for PCs 
communicating across multi-platform networks to host computers. 


DynaComm features: * 19 Network interfaces 

* 16 Terminal emulation types including TCP/IP and IPX 
for UNIX, DEC, Hewlett- * Powerful development tools 
Packard, IBM, and Data for creating GUI front ends to 
General systems host applications 


Tim HEFLIN 800-989-8908 


Manager, End-User Services 


Microsoft, Inc. Б BynaComm چ‎ FutureSoft 
те c—— | 12012 Wickchester Lane, Suite 600 € Houston, Texas 77079-1222 USA 
Network Topology: Ethernet | A 713.496.9400 • 713.496.1090 FAX е 800.989.8908 Sales (USA) 
N etworking Protocol: TCP/I P o parcat Windows is a trademark of Microsoft Corporation. Microsoft is a registered trademark of Microsoft 
Host: D E '^ VAX Corporation. DynaComm and FutureSoft are registered trademarks of Fulure Soft Engineering, Inc. 
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RECORTEC's Rack Mount PC 
compatible computers, monitors, 
keyboards and printer continue 
the tradition of manufacturing 
excellence RECORTEC started in 
1969. With our broad product 
line, fast delivery, excellent pre 
and post sale service, it's no 
wonder more and more people 
"leave it to us to rack things up". 


SOLUTIONS 

Choose from many models which 
offer a wide range of solutions for a 
variety of rack mount needs. We 


QUALITY also offer custom designs when a 
All products 100% tested and standard product just won't do. 
verified prior to shipment. 

RELIABILITY 


Field proven components backed 
by a comprehensive warranty. 


SERVICE 

Large stock for fast delivery plus 
assistance by knowledgeable sales 
and support personnel. 


CALL OR FAX FOR MORE 
INFORMATION. 


1-800-729-7654 


RECORTEC, INC. 


1290 Lawrence Station Road Sunnyvale, CA 94089 Tel: (408) 734-1290 Fax: (408) 734-2140 


Circle 219 on Inquiry Card. 


MILIC Ade оп шылу ыгы, 


PLEX™ FAMILY PRODUCTS 
DATAVISION Save Equipment and Space Costs 


Keyplex F amily e Simple Plug and Play Installation е Mix Any Operating System or Application 
e Uses Existing Keyboard/Video Ports * n-Level Cascading For Unlimited Growth 
* Mix XT, AT and PS/2 Keyboard e Automatic Scanning & Broadcast Modes 
Controllers Including The New IBM سد یب‎ — 
"Туре 2" е Optical Isolation For Safety/Reliability 


е Mix CGA/EGA/VGA/XGA/MONO Video * Keyboard Operated — No Buttons/Switches 


Gain Central Control & Greater Productivity Too! 


So If You Think This is Your Only Option... Think Again! 
Manage All Your Systems From 
= - A Single Display and Keyboard 
Datavision’s New and Innovative Products Are Keyboard-Operated 
With No Buttons To Press or Switches To Tum. ІВМ XT, AT and 
PS/2 Compatible. 
More Power At Lower Cost 
Now Operate Multiple PCs With 
Our /ntelligent Technology 


One Keyboard One Display One Mouse 


Reduced Display Costs * Reduced Keyboard Costs * Reduced Space Costs 
Kevplex/2 Videoplex/4 Mouseplex/8 | 
Kevplex/4 Videoplex/8 Omniplex/A 

Keyplex/8 Mouseplex/4 Omniplex/8 The HI-IQ Product Company 


Datavision Pte Ltd * 27-B Duchess Road * Singapore * 1026 » Tel (065) 467-7784 * Fax (065) 467-7785 


370 West Camino Gardens Blvd * Boca Raton * Florida * 33432 * Tel (407) 482-3996» Fax (407) 482-3997 


No Internal Hardware * No Keyboard Errors ІВМ and PS/2 are registered trademarks of the international Business Machines Corporation 


* No Internal Software * No Switch Problems 


Lhar presliscts nork where ordinary switching devices fuil. This is because they are INTELLIGENT and conform to all [AAD paldished keyboard amd mouse protecd ананг, V e mot onis supr 
port the PS/2 model 91/95 but go even further than IBM | allowing vou to hot-plug the key board and bus mouse — even under 68/272 Boot any machine апуан with no 3x errors — 
even if no key board is attached, Individual sistem "Lock" lamps, ty pennatic rates, ete. are alse kept accurate across port switches. 


It's FREE! Absolutely, positively, totally FREE! 
No strings! No commitment! No shipping! No 
handling! No nothing! FREE! FREE! FREE! FREE! 


It's your FREE introductory issue of 


Metatec's m * 
„тү ilu s D The Multimedia Magazine" 
| on CD ROM 


This is not a misprint. It's an honest-to-gosh offer for a FREE introductory issue of 
NautilusCD, The Multimedia Magazine on CD ROM. To order your absolutely, 


NautilusCD is the premier showcase of multimedia creativity. Our contributors positively, totally FREE ISSUE, 
are multimedia's superstars, wizards who can make your computer screen flash to call toll-free 
life with moving pictures...play music or sing for you...dazzle your eyes with 3-D 
graphics...and even talk to you! It's an experience not to be missed. 1-800-448-2 22 2 ) 
Yeah, you'll get a subscription offer with your FREE issue of NautilusCD, but no „о CORO misi 
more will come —and neither will any bills—until you tell us "OK, I've gotta have Limited Time Offer. Only 1 CD ROM per inquiry, Intemational orders 1 614 766-3165 
it!” You've got hours of thrilling multimedia entertainment to gain and nothing NautilusCD The Multimedia Magazine 
to lose. So call the number and ask for your FREE issue now! 7001 Discovery Boulevard, Dublin, Ohio 43017 
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64MB /2-РІМ ә о Av 256К Х 36 - 1МВ $ САП. 


16MB X 36 FOR: x x 512K X 36 - 2MB $ CALL 

= 1MB X 36 - 4MB $ CALL 

ALR EVOLUTION VO $ 3195,00 2" 2MB X 36 - 8MB $ CALL 
AMB X 36 - 16MB $ CALL 

ACER POWER 486E $ 3195.00 8MB X 36 - 32MB $ CALL 


16MB X 36 - 64MB $ CALL 


CRPLEASE CALL FOR >< 3275 


AIR 486 EISA-VL BUS $ 3195.00 


PCMCIA - = 
$ 179.00 


The Ultimate Combo: 
* Voice Mail 
Ө 


MEMORY UPGRADE FOR 
ONE OF THE MOST POPULAR LASER PRINTERS 


THE OKILASER 400 WITH 2MB ONLY S59. OQ 


* Fax Mail Box 
* Data Modem 
4 рее Answering Machine 


.. and more 


Feature to feature, this is the Home-office | 1989 5 CALL 
machine of the 90’s. Only $299.00 | " 16MB X 8 $ CALL 


(PLEAS CALL FOR YOUR FREE BROCHURE) CPLEASE CALL FOR SIPPSS 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


OTHER MEMORIES AVAILABLE FOR: 
ACER. ALTIMA, APPLE, AST, CHAPLET. COMPAQ, DELL, EPSON, EVEREX. HP. LEADING EDGE, ІВМ, МЕС, NCR, OKIDAIA, PACKARD-BHL, 
PANASONIC, PHILIP. SAMPO, SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, ТІ, TOSHIBA, TULIP AND ZENITH. 


CALL FOR UPDATED LOW PRICES AND NEW PRODUCTS 
Office Hours: Mon.-Fri. 9am to 5:30pm pst 


adii "oto Eee че 
TEL. (818)855-5688 FAX (818)855-5687 
414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 


ALL PRODUCT NAMES. TRADEMARKS AND REGISTERED TRADEMARKS ARE THE PROPERTY OF THEIR REPSECTIVE COMPANIES. 


Cin 


Circle 220 on Inquiry Card. 
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PRINTER SHARING & MEMORY 


VO = input /output 


С, = serial 


[7] = parallel 
LCX-1000 (1Mb) $495 
8 ports; 4 serial /О; 57,600 bps 
2 parallel in, 2 paralle! out 
LC-256 (256Kb) $375 
LC-512 (512Kb) $425 
8 ports; 4 serial VO; 19,200 bps 
2 parallel in, 2 parallel out 
LXFR-ETC $49 
pies ы ch _ ا‎ 
user license, lor or 
PB-42PP-256Kb $199 PC SIMMs 
PB-42PP-1 Mb $279 MAC SIMMs 
PB-42PP-4M 429 
б paralel роп; 4 in / 2 ou POWERBOOK 
pgradable to 4Mb; 25,000 cps 
irme р TOSHIB 
r.-912 (512Kb) 
5 ports; 4 serial in, 1 parallel out TOSHIBA 
Up to 115,200 bps 
LC-41PAS $69 
5 parallel ports; 4 in / 1 out NEW SOFTWARE 
Smart-switch; 25,000 cps 
SPPS $49 TicklerFile™ br Windows 
9600 bps to 115,200 bps Plannar that posts notes 
Serial / Parallel Converter Pmt tor DOS 
PB-11PP-1Mb $199 2 rimage processing 
2 parallel ports; 1 іп / 1 out AmazinGames™ pos & windows 
Upgradable to 16Mb; 25,000 cps Block dropping and mazes 


OGICAL CONNECTION. 4660 Portland Road NE #108 Salem, OR 97305-1658 Tech.: (503) 390-9375 РАХ: (503) 390-9372 


— 


WEEE e eae EE эр у Чү 115 


ee 
! j = سه‎ Анам А ј | 
ь Y по, пбн | Manager t g 
Hie Windoes, Window Manager, bal: ain, "и; 
# age gody RASTER [5 
== Simple Windows razapie program that creates a graphics window = — 
А ені. 


МЕНИ MAME : Constant string ге "Ілердейіг for iade"; 
CLASE NE cortan та fa "UraphUClasy": or Windows 
т п "niis 


TER ud, 
Pe 1 OH 4, 
package пет rang із RADON; #1026); 
ise аяти rand; 
Fenetioo mim(vali: ín werd; val? 1 із werd) r 


integrAda tor Windows 15 a Professional 
Ada Programming Support Environment 


Develop Windows, DOS or POSIX Applications 

Validated Ada Compiler 

Microsoft € Compatible Interface 

Windows Linker, Resource and Help Compiler 

Compe Set ol Windows Ada Libraries 

kasy Ada Libraries for Fast GUI Development 

Powerful Desioen and Programming Tools 

Applications аге True Executables 

SDK Not Required l'or More Enformatten (alk | | 

No Royalties ve "LL | | 
(619) 431-7714  RETECH 


ІНІ ШАЙ is a fuer lel trademark of AE TECH, (nc. 
Windows is a те trdomirk of Micrasofl Capitalist 


е е в е ев е в е е өе 


5841 Edison Place, Suite ТЮ, Carlsbad, СаШопна 92008 (619) 431-7714 FAX (619) 431-0800 
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715 Second. lastallation, plugs. into printer port. 
“Inexpensive, costs less; than achigh resolution scanner. 
"Cost Effective, bypass film development. | 
“Supports Most. Major. Graphics Output Formats, 


GIF, ТІН, TGA, РСК, BMP Fee. 
“Upto 16 Million Color hesolution: 
"Users Manual Included.. 
“Money-Back Guaranis 

ree їй т rt 


inex MultiMedia NoteBook 
With Bullt in Sound and 
ctive Color Matrix 


Active 
(CALL FOR PRICE) 


Military & Real Estate & | Desktop 
Government Insurance Construction Medical Publishing 


ae س‎ 


ANISAD 1 :800-951- 1113 (602) 578-3780 


FAX (602) 578-0719 Hours Mon-Fri 8am to 8pm, Sat 11am to eg Е Se Habla Espanol 


Terms & Conditions: Freight charges are additional and non-refundable. re Tie 
ARMA number is required for ail retums, All non-defective returns, ГАС < { MI СРЕ ч, МІ 
unopened, refused, or cancelled orders, will be subject to а 20% restocking | ү | 
fee, No refunds on software. Price and availibility subject to change without s Ir IM Ve ONT A 
notice, Purchase price at the time of order pe final. Trademarks and registered ' "ша © так инин 
trademarks are of their respective companies. 


Circle 232 on Inquiry Card. 
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| The All-In-One Home/Office Communication Center! 


Voice + Data + | Fax V32.bis Modem 


err he communicatio Bil: Ou һау Door ұй 


жу җе, Mall Message PorvenrdiEts  Aurto-mttendant 
Fax Mail Customized Greetings Call Forwarding 
Uniimited Maliboxes User Definable Setup Pager Alert 
Fax Forwarding Va2bie ي‎ Modem Fax-on-demand 


imited capabilities limited only by your imagination! FA 5 ТА L K DEMO ! 


Тһе modem section sends and receives data at 14,400 bps using the i | 
CCITT V.32bis madulation standard. By using V.42 error correction and an = | = i 
V.42bis data compression the effective throughput is increased to 57,600/bps : 


Faxes can be sent and received at upto 14,400 bps. Auto-fallhack of bath 

fax and data speeds is possible. The hardware supports moat popular third 

party software. The package includes complete user friendly DOS data/fax/ 

voice software. f А : | S «Қ! 
Auto-attendant features are also provided. Calls cen be switched to a different УІ й | = а р 
extension with Centrex type systems based on the callers selection of ОТМЕ Ж йты SHARE А LINE 
keys. The user's greeting message informs the caller of the available choices. 7 . WITHOUT 
The easy-to-use setup program graphically walks you through the multilevel he Rem T CON FUSION 
troa structure whose choices are made by the callers selection af touch-tone Jc | шына 

keys. Тһе complete setup сап be saved and easily modified on-the-fly! 

For the mors technical user, script files may be utilized to provide finer control 

of the voice/lax/data mail system. The power of the system is its totatly flexibe 

user definable setup. Basic function modules are provided for building blocks. 

А 2 year warranty is provided. FASTalk is proudty mada in USA anth is а 

uct of ORION TELECOM 12141 335-4353. 


software included combines the voice, fax and data features 


Lg د‎ is a high speed 14,400 bps Fax/Modem with Voice capability. E T M 
eDo 399 
to provide powertull user definable fax/data/voice mail system with 


APPLICATIONS: 


1) FASTalk can be weed арап suto-atiendant to sutomatically anneer calla T, FASTali y secure password protection provides restricted access lar 
and finis] then 65 the agpeeprista eatpealen gr тайыш. pour peetection ai amy level. 


zi FAS Talk can be used as x sophisticated welce mall sytem with Bi FASTalk інін үні різү massages to Ап external speaker for public Р با ا يا ا‎ Ш шыты - а 
irdiresdeal pasword рочна and гадуе чне retired са. тя 4 —— $89.00 Та a To a dm 
3i FASTalk can be weed as a Far Ои Оет system with a mutter D АТЫ gay tn wee graphic priug lets yog eda your сатіпт cent iguration am тағар Bop pi Ul 
acil HFEF ir сік trier, Б cee bw ant un For hangup aed poc tha fy! Yom configuration cis ba thasged ғың, шә" harga 
redial or езт йат ізімен (оа? paga Не Pur call) 101 FAS Talk peeved yos simple beilding ta ugs. This pa peel ігі 
41 FASTalk supports Pages Meet to шіреп pou of vital Feces or тыа power шн Пау te set ug ualimried сетан аат кагар pd tandatan 
her you ге amy. Мына, YOU та аА 
1 ТІ КАКТЫ ia perp driven. This does the more technica! інігнізгі even 
Bess -— тен prea ір set ug enrique and gowerhi application. | IE pmo mg YOU decide to answer. 
cim as high speed 14480 bpa V Iis Рал Мад. 121 FAS Talk supporti call Ferwaeding and terfeniacing во dent hows eine озін ko OHTE roia 
Maa! рариш Fas/Meren асал ің кирет] Clare [ Fani. ta miia haty атыл calls whan you are away! ub E e REN | 
= od binii Соат ing 


ORION TELECOM 1-800-669-8088 1-214-335-4358 


Sit aH LOE езіп 


ST COAST MICR() 
INCORPO. | : 
(619) 581-0125 (800) 581-6040 (619) 581-6040 


WE WELCOME PURCHASE ORDERS FROM GOVERNMENT AGENCIES, UNIVERSITIES, 
AND QUALIFIED FIRMS * CALL FOR A QUOTE ON ANY PRODUCT 


IDE HARD DRIVES MEMORY 
CONNER MAXTOR SEAGATE WESTERN DIGITAL ә нытты + 
CP30174...170mb... 21mb..$230 STI239A ...112mb..$230 WD2200...200mb „$220 | ӘМ-Р52 T2PINSIMMS — SIMMSISIPPS 
CP30254 ., 250mb ... 245mb ...$250  ST3290A ...265mb .. WD2250 ... 250mb ... $260 512Х36-70 ... $84 $42 
CP30344 .. 340mb ... 345mb ...$290  ST3390A ...340mb.. WD2340 ... 340mb ... $300 
CP30544 .. 540mb.... MXTS40SL .540mb..$720  ST3550A ... 450mb ... WD2420 ... 420mb ... 5450 
. — — $150 


ADD ON CARDS | MOTHERBOARDS lest Pri 16X9-70 ..... $910 
VIDEO CONTROLLERS evar MATH CO-PROC. - CYRIX 


SVGA VLB 1mb ..................$89  IDE-VO-VLB ISA BUS | -33...945 83087-40 ...$49 8358733... 945 
Қара о “© 25е(1Раг1бт ............‚- 48601033 ..................... 486SLC2/86 - ІВМ 
0 ADAPTEC 4860140 .......... 22. ISA BUS, 5-1 
Combo Card... $129 1522K IGA SCSI ...................... VESA LB Landmark ба A NOTE BOOKS 
Orchard - ORCVL2 1542CK 1608 ISA SCSI .............. 485DLC33 М1В................ 524 ec $268 | 
Celsius VLB w/2mb 1742AK EISA 32bit SCSI ав Саб VLB : IBM Thinkpad Toshiba 
Orchard - ORFVLB ULTRA STOR INTEL VESA LB 486SLC2/66 VLB 
Fahrenheit VLB imb ...........$199 — U14F ISA 16bit SCSI .................. 4B8DX2/68 VLE ....... | B Slots: 2-VL, 6-І5А 
U24F EISA 32bit 5С8!................ 4ЗЕПХӘЗМІН ees d Landmark 153.07 
U34F(VL) VISA 32bit SCSI АЕРУ VLE WO epu — 


MOUSE: 3 Button, Monitors: 14" SVGA 
| ' PCMCI 
SPECIALS MS/Compatable, Serial - $14 1024 x 768, .28 D.P. - $239 Тра ЕЕ; 
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2233 SAMARITAN Зане, SAN JOSE, СА 95124 


Sewing you since 1979 


JDR Microdevices’. 


BUY WITH CONFIDENCE FROM JDR! 


30-DAY MONEY BACK GUARANTEE 
1 YEAR WARRANTY 
TOLL-FREE TECH SUPPORT 


| INTERFACE CARDS 


Fast Multi 1/0 Card 


• Includes two NS16550 serial 
ports, one parallel port and 
one gama port 


* B-bit 286/386/486 compatible card 


| |. "Ma————— | 

MCT-AIO As above with one М516450 ................. $49.95 
MCT-IDEIO« IDE w/NS16550 compatible serial ........ $99.95 
MCT-IDEIO IDE w/NS16450 compatible serial ........ $69.95 
MCT-VIO V L Bus IDE and Multi 1/0 card ............. $99.95 
MCT-IDEFH 16-bit IDE floppy сага .......................... $29.05 
MCT-VCFH VESA Local Bus cache IDE controller . $229.95 
MCT-VSCSI VESA Local Bus 5С51-2 controller ...... $299.95 


VIDEO PRODUCTS 
VGA Package with 


Accelerator Card 
ғ 1024 x 768 in 16/256 colors, 
800 x 600 in 16/256/64K colors, 
640 x 480 in 16/256/64K/16M colors 
• 14° diagonal screen; 0.28mm 
“ 16-bit 286/386/486 PC compatible Windows 
accelerator card, interlaced and non-interlaced modes 
| VGA-PKG-1024N ........................................................... $459.95 
VGA-PKG-1024 — 0.39mm, 1024 x 768 VGA package ... $349.95 
EE VGA-MONITOR 039mm, 1024 x 768 int. monitor ..... $269.95 
VGA-MON-1024N 0.28mm, 1024 x 768 non-inL mon. . $379.95 
VGA-MON-17N 17°, 0.26mm 1280 x 1024 non-int. mon. $799.00 


Low Cost Windows 


Accelerator 
* 16-bit 286/386/486 PC compatible; Tee 
supports interlaced and non-interlaced, analog or 
multisynch monitors; VESA software compatible 
• Up to 1280 x 1024 resolution in 16 colors 
MCT-VGA-5000 
SPEEDSTAR-PRO 16-bit Windows accelerator ......... $129.95 
MCT-VGA-4000 16-bit 1024 x 768/256 color card . $129.95 
MCT-VGA-1000 16-bit 640 x 480 VGA card ............. $49.95 


Code Display Card 579% 


• 286/386/486 compatible 

* Displays Power On Self-Test codes 
* Works when software won't boot computer 
ғ Includes AMI Diagnostics software , 
РСО0Е+ _......... ад 
PCODE Above without AMI Diagnostics. es 


Wire-Wrap қ” 
Prototype Cards - 
JDR-PR2 8-bit with 1/0 duod layout .. ... $29.95 
JDR-PR2-PK Parts kit for JDR-PR2 decode... — $8.95 
| JDR-PR10 16-bit with 1/0 decode layout .......... $34.95 


JDR-PR10-PK Parts kit for JOR-PR10 decode ........ $12.95 
| PDS-601 8-bit breadboard with decode .......... $79.95 
| POS-611 16-bit breadboard with decode ........ $89.95 

EPROM Eraser $39” 

* Quickly and simultaneously erase wi 

up to 4 standard EPROMs 


• Includes wall plug power supply 
DATARASE !1................................ $39.95 


EPROM Programmer 
« Programs devices up to 512K hits, plus 
27C100, 270101, 270301, 2701000, 
2701001, 2762001, 2764001 4 more 
Bl ° With 8-04 8088 & 286/386/486 PC compatible card 
ШЕ» ZIF socket accepts 0.6" wide DIP IC's to 32 pins 
CU ME LLL o sm agave $199.95 
MOD-MEP-4A As above with 4 ZIF sockets... bid 95 


800-538-5000 


SYSTEM BASICS: 


3-Button Mouse $147 ,-----.. 

* Accuracy 290-1450 DPI -—À— | 

* Opto-mechanical design Ene ume s] 

JDR-MDUSE:3 ........... — 

MOUSE-PAD Keeps mouse ball free of din... NO eem $4.95 

MCT-GAME = Dual рол game card .............................. $29.95 

15ТК-30 Joystick e $9.95 

JSTK-500 Pilot-styla joystick .................................... $19.95 

Low Cost Internal : 

CD-ROM Drive 

* 5-1/4" half-height internal drive a! n 
with 1/2 length interface card ; ғ, 54 


» 150Kb-175Kb par second, 350ms average access time 
* Includes drive, interface card, cables and manual 


CUR LT Т Т р ЖИГИ a $199.95 
CDR-84 NEC internal dual speed CD-ROM drive $499.95 
MCT-SOUND —8-bitsound card ...................................... 549,05 
SB-DLX SoundBlaster 8-bit sound card ................ $89.95 
VIDEOBLASTER 16-bit video card with software ............. $329.95 


5-14" & 3-1/2" 
Combination Drive 
• 5-14" haif-height beige drive 
e Supports 1.44Mb, 1.2Mb, 

720Kb & 360Kb diskettes 
осо, с. --—- MÀ a RR RM AM RT 
FDD-2.88A 2.88Mb 3-1/2”, Beige .................................. $99.95 
FDD-1.44A  1.44Mb, 3-1/2", Beige .................................. $59.95 
FDD-1.44X  1.44Mb, 3-1/2", Black .................................. 959.95 
FDD-1.2 1.2Mb, 5-1/4", Beige .................................. $58.95 
FOD-360 360Kb, 5-1/4”, Black ................. — $59.95 


Preformatted Bulk Diskettes in Quantities 0f 250 


MD20-BULK 5-14" 360Kb 05/00 disks w/labels & tabs .$.25 ea 
MD2H-BULK 5-14” 1.2Mb DS/HD disks w/labels & tabs .$.45 ea 
3.5D-BULK 3-127720К0 DS/DD disks w/labels & tabs .$.39 ea 
3.5HD-BULK 3-12 1.44Mb DS/HD disks w/labels & tabs 9,50 ea 


250Mb Tape Drive $159*.— 
• 286/386/486 PC compatible Р 


e 01С-40 read and QIC-80 
read/write compatible 


* Up to 3.5Mb/minute transfer rate 
ғ 5-1/4° internal half-height drive 

* includes DOS backup software and manual 

^| ————— Om——""———m $169.95 


IDE Hard Drives 


PART@ BRAND САР. SPEED 
CP-30084 | Conner 
ST-3096A | Seagate 
ST-3144A | Seagate 
CP-30174 | Conner 
CP-30254 | Conner 


Seagate IDE 
Drive Kits iv ! 


TYPE 
3-1/2" IDE 
3-1/2” IDE 
3-1/2" IDE 
3-1/2" IDE 
3-1/2" IDE 


PRICE 
$189.95 
$189.95 
$209.95 
$229.95 
$289.95 


* 16-bit 286/386/486 PC 
compatible card 


е Includes hard drive “/ 
• 16-bit controller interfaces T 
two hard and two floppy 
drives 
НОКІТ-80 Kit with 89Mb ST-3096A drive ................ $209.95 
HDKIT-130 Kit with 131Mb ST-31444 drive .............. $229.95 
HDKIT-210 Kit with 214Mb ST-3243A drive .............. $269.95 


Toll-Free Fax Ordering 
800-538-5005 


Local 408-559-1200 
BBS 408-559-0253 


UPGRADE COMPONENTS 


Dynamic RAM 
PART 4 SIZE SPEED TYPE PRICE 
41258-80 256Kx1 Воля Ор $2.39 | 
1MB-80 1Mx1  80ns ПР $4.99 
41256A98-80 256Kx9 8015 SIMM $14.95 
41256A9B-60 256Kx9  60ns SIMM 516.95 
421000A98-80 1Мх9 8з SIMM $49.95 
421000А9В-60 1Mx9 — 60ns SIMM $59.95 | 
424000А98-80 4Мх9 80ns SIMM $195.95 
AM кї Girs ОМ $176.95 | 


4?400nASB- EN 


е, i "MARKET Уы 


“Ait FOR CURRENT JRA 


Math Co-Processors 
PART а SPEED PRICE PARTS SPEEO PRICE | 
|BGB7-2 — 8MHz 129.95 80387-SXP <25МН2 74.95| 
EEEN 5MHz 89.95 80387-DXP <33MHz 79.95) 
80287-1 12MHz 74.95 ®04875Х — -25MHz 369.95. 


OverDrive Processors 

ODP486-SX20 For 20MHz 486SX OverDrive socket . $299.95 
ODP486-SX26 For 25MHz 4865X OverDrive socket . $359.95 
ODP486R-DX25 Replace 25MHz 4850Х w/50MHz DX2 . $359.95 
DDP486R-DX33 Replace 33MHz 486DX w/66MHz DX2 . $529.00 
ODP486-DX33 66MHz 486DX2 tor OverDrive socket ... $529.00 


MODEMS & FAX 


14,400 Baud 
Internal Fax/Modem gx 


• 14,400,/12,00/2600/4800/2400 В 
baud modem & fax 

e Full Hayes command set 
compatibility 

е QuickLink |! communications software 

MCT-1441F+ — 14,400 baud internal fax/modem ..... $149.95 

МСТ-241 2400 baud internal modem with s/w . $49.95 

FAXM-SWITCH Connect fax/modem/phone on 1 fine $89.95 

FAX-SWITCH Above without modem connection .... $59.95 


MOTHERBOARDS 


VESA Local Bus 
486DX Motherboard $ 599 


е 33MHz Intel 804860Х or 
66MHz Intet 804860X2 CPU Шеш 

• Uses 256K x9, 1M & AM x 9 PE 
60ns SIMMs (ОК installed) 

e ZIF CPU socket for upgrades 

* Eight 16-bit expansion slots В 

* MS-DOS, Windows 3.1, DESQview 386, Novell NetWare 
and 05/2 compatible 


MCT-M486VL-33 33MHz 4880Х VESA local bus .... $599.00 
MCT-M485VL-56 66МНг 486DX VESA local bus .... $899.00 
MCT-M466EV-66 66MHz DX2 w/VESA & EISA bus $999.00 


МСТ-М3865Х-33 33MHz 3865Х ............................ $129.95 
MCT-C386-33  33MHz cache 386 .............. $249.95 
MCT-C386-40 — 40MHzcacha 386 ....................... $299.55 
MCT-M486SX-33 33MH? cache 486SX . . $449.85 
MCT-M486-33 33МН? cache 486DX ................... $549.00 
MCT-M486-50 — 50MHz cache 486DX ................... $799.00 
MCT-M486-66 66MHz cache 486DX2 ................. $849.00 | 
LITHIUM-6V 


6 volt lithium battery ................... 


TERMS: For shopping Б basting incide $5.00 fer geumi & $7.58 lor ak, Orders етін 1 1Ь. aed equ orders may require addilignal stipping chargm— cela! oer Salei Dept. lee tie 
агыш. CA rela meal іа бе applicable sales Lar. Prices abject bo chasg afar milion. Wr gre act. reigéssible far tgpagraghir ad erea. We reserve Tha right ba lames qaantities 
and is pobtlitete manutacturer. AN merchandise sebject to prior sabes. А full сарт ed aar іші із areailahle upon request. eres pestered may oly be пешти ЫИ, ЖИ, the ШЕ logs. 


JU icredevices, ard the MET Ingo ini regiilered tradesurics af JOR Microdevices, мс. Modeler Circus Techenlegy Bia dradermark ef JOR Micnadevices, line. Caggrigst 1353 DA MICSODETILES. 
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We Stock the Largest Selection of 
PCMCIA Cards and Drives 


PCMCIA Cards 

» Flash ° ОТР 

• SRAM ЏО 

• DRAM • EXCA 


Over the 
last year 
we've be- 
соте а 
leading 
source for 
corporate 
America's 
needs for 
PCMCIA 
cards and 
drives. 


e LAN/Ethernet 
a FAX/Modem 
e Disc Drives 


We resell the SCM Flash Filing System 


PCMCIA Card Reader/Writers for PCs 
«internal — «External • Type |, II, Ill 


Computer Modules, Inc. 
2350A Walsh Ave. 

Santa Clara, CA 95051 

Fax: (408) 496-1886 

For the best in pricing call Tel. (408) 496-1881 


Circle 233 on Inquiry Card. 
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SOLID STATE 
Disk Emulators and PCMCIA Products 


* EPROM, Flash, battery-backed 16MB to 256MB. 
SRAM and DRAM technologies. «PCMCIA Memory Cards and 
"18А Bus board models with Controller ICs also available. 
capacities from 180KB to 14MB. • General Features: Autoboot 
*PCMCIA Carddrives and ISA capability, all models. Support 
Bus Host Adapter Boards-100% for all popular OSs. 
PCMCIA 2.0 compliant. "Applications: Embedded 
*Flash Disk drive models with Systems, Diskless PCs, High 
capacities from 2.5MB to 40MB. Performance PCs and Net- 
* DRAM High Performance Disk works, CAD/CAM, Medical, 
models with capacities from POS, industrial Control, etc. 


. ә ......ш...» o CURTIS, INC. 


Industry Leader in Disk 612/631-9512 418 W. County Rd. D 
Emulation Products FAX 612/631-9508 — St. Paul, MN 55112 


Circle 234 on Inquiry Card. 


Light-Speed Serial Communications 
PCSS-8FX Intelligent Serial Coprocessor 


ш 


* Better than 
iMbyte/second 
transfer rate. й? 

* No load on Host £, 
Processor! 

* 1/0 Mapped - No 
host memory used. 

e NEW -Supports DMA transfer. 


Faster than Dual Ported Memory! ў 
* Looks like IBM Uart with Huge QUEUE! | 1 i 
* B ports per card. RS-232, 422, 485. T E K ы 


СТЕК, INC, * DEVELOPMENT HARDWARE & SOFI WARE o P.O. Вох 2510 
Bay 5t. Louis, MS 39521-2310 USA * Mississippi 6 Technical Support 601 467-8048 
Fas: 601-467-0935 е OEM & Dealer laquiries Welcomed! 


Circle 237 on Inquiry Card (RESELLERS: 238). 


ORDER 
| TOLL-FREE 
DA Aes oe 800-282-4835 


Woice Response for Windows. 


Also inquire about | | 


155 Terence Mathews Степ. Kanata, Ontario K2M 2A8, Canada M 
Tel: 1-613-591-1555 Fax: 1-613-591-1488 "A 


Circle 269 on Inquiry Card. 
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LET YOUR COMPUTER DO THE TALKING! 
Ш Automated Attendant 


vd Bil Unlimited Audiotex 
integrates major voice/fax applications plus 
program control into one full-featured high W Voice Mail 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to usc. Full support for И Talking Yellow pages 
E Telemarketing 


Rhetorex, New Voice, Dialogic, Bicom, Pika, 
TTI and Intel voice and fax hardware, Supports 


up to 32 voice lines and up to 8 fax lines, Bi Fax Mail 
; vie l И Fax-on-Demand 
Fax-on-Demand lines: 818-368-4566 or B18- 368-8848 Bi Fax Broadcasting 
rp | И Date/Party lines 
10801 Bismarck Ave. Northridge, CA 91326 USA n Int'l Call Back 


(Resellers/Dealers/OEMs/Private labels are welcome) 


Circle 262 on Inquiry Card (RESELLERS: 263). 


eur BAS ITU? 
SHU ROM bl 


Let our... 


Voice Mail 
we a Call Processing 


^, Fax-on-Demand kA 
Systems c › your talking. Complete volce ( А 
processing systems start under $300. | \ 


| | | „А. 
Demo (510) 522-3800%ҒАХ (510) 522-5556 


TALKING TECHNOLOGY, INC. TF; 
РРА Atignhe унаре Aamase Сәмістер 9940: FEE 


) 


Prices акесі із change sciet notice 


Circle 252 on Inquiry Card. 
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NM | L| 
Lh? А! 


Boards $139 up =, 
Develop applications on a PC. Burn your 
program and DOS in ROM. Our boards run 
PC software and drive standard PC cards. 


KS-6 AT equivalent card with NEC V53 CPU 512K (qt $249) 
Options: 4M RAM, 2M ROM, 512K battery backed SRAM, 
clock, 5 serial, 2 parallel ports, AT bus. Norton SI = 22. 


KS-2 XT equivalent card with NEC V40 CPU 256K (41 $139) 
Options: 1M RAM, 512K ROM, 256K battery backed SRAM, 
clock, 3 serial, 2 parallel, LCD and keypad capability. 


K / L A 303-444-7737 Fax 303-786-0983 
Boulder Colorado 80304-2842 U.S.A 


Circle 241 on Inquiry Card. 
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HANDYSCOPE 12 bits 
COMPUTER-CONTROLLED 
MEASURING INSTRUMENT 


m 9" EL, 107/14" VGA COLOR INDUSTRIAL 
WORKSTATION 

w 19° RACK-MOUNTED/DESK TOP CHASSIS WITH 14/12 
SLOTS 

gm 17° RACK-MOUNTED MONITOR ENCLOSURE WITH 
TOUCH SCREEN 

ш &-SLOT HEAVY-DUTY NODE CHASSIS 

W COMPACT EMBEDDED PC/104 MODULES 

ш 286/386SX -33/486D X 50/486DX2 ALL4N-ONE SLOT 
BOARD COMPUTER 

E HIGH CAPACITY DUAL DRIVE RAMROMF LASH DISK 


= Р 
MITAC < 
МІТАС ІМС, ' 
7 TH FL., 77 Бес. 3, MING SHENG Е, RD., TAIPEI, 
TAIWAN, R.O.C, 
TEL:886-2-5012650/886-2-5015180 . FAX:886-2-5090979/886-2-5035128 


ma & Hold. PGA 10 


"pure (OOK, 


к=, 
a 


Circle 265 on Inquiry Card. 
Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19x7x17 $ 
Rackmount VGA Monitors 
Rackmount Monitor Sheh 
Rackmount Keyboard Shelf 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486-33EISA $1799 RMS386-40 $814 
RMS486-33 $1443 RMS3865X-25 $693 
System Platforms include 7 Rackmount Chassis, 
200W Power Supply, Motherboard, 1.0MB Memory, 
IDE, FOC, 2-Ser, Par, 1.2MB or 1.44MB Floppy Disk 
Drive, 1 Year Warranty 


RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS — 486, 386, 3865X 

RACKMOUNT MONITORS ~ Super VGA and Monochrome 
RACKMOUNT CABINET ~ Modular from 21° to 96° high 


VN VALLEY 
TECHNOLOLY INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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® SPECTRUM ANALYZER 
VOLTMETER 
TRANSIENT POE EA FET 


A: STOAAGE DSCILLOSCOPE 


[ 


CALL lor FREE demo diskette and 
information NOW 
COMPLETE SYSTEM $5498! 
TIEPIE engineering 
Tal: (31) 5106 9238 Fax: (31) 5106 9704 
Batlanserreed 2, 9023 AR Jarward 
The NETHERLANDS 


i nectod to Ihe pionier pan of the computer (deskion apitan. naletrook). withioul 


{йїп powgor supply. HARDWARE 1: 
5-10 and 20 Volt), fo switchable probes (1-1, 1:10) Date зепітікен SOFTWARE 


lwo channel storage oscila ecope: specem analyzer, убт! Tannen! ouio 


Circle 260 on Inquiry Card. 


Data Acquisition 
for Notebook PCs 


High-speed, PC parallel-port connection 
2-ch D/A & 16-ch, 100-kHz A/D 

32 digital I/O 

16 high-speed digitat inputs 

5 counter/timer channels 

AC or battery operable 


Multifunction CD player ^W 
e Full-featured front panel to 
play your favorita music 

CDs. 
* Portable CD-ROM drive 


* MS Windows graphical software which connects to parallel drive for IBM PC or 100% 
port of your Notebook compatible computer 

j rn computer. (optional) 
| ( i; || • Desktop CD-ROM player thru 


standard 8-bit interface board 


5499 


lOtech, Inc... 25971Cannon Ad © Cleveland, OH 44146 


(216) 439-4091 - Fax (216) 439-4093 


Circle 239 on Inquiry Card. 


Available NOW! 


Canada - Supercom 
Germany - CD 2000 
Hong Kong - CD Solutions 


Japan - KCC 
oe i و‎ Korea - Harsper Trading 
DAP 3200474 Data Acquisition Proc = у = м ч microsys re 
Analog 1/0 to 330K samples per second — Digital Signal Processing up to 16 MIPS e wh ye ч, 


USA - Microrich, Supercom ВИТЕ 
Feb/$3 


CD Research Company Ltd. 

725 Denison St. East 

Markham, Ont. Canada L3R 188 
Tal (905) 513-6800 


Fax (905) 513-6802 


Digital I/O to 2M samples per second 10-24 MHz CPU with up to 4M DRAM 
Up to 512 analog inputs on one DAP 20-32 MHz DSP with up to 96K SRAM 
Up to 128 digital inputs/outputs DAPL™ Operating System 


12bit اپ‎ o a eg psp * 100» standard commands 
FFT an tering on-board * Custom commands in C 
CPU: i186 or i486 ас P'ABORATORIESZ 


2265 116th Avenue NE 


Send for FREE catalog and demo diskette. Bellevue, WA 98004 
Or call ua at (206) 453-2345. FAX (206) 453-3199 


Circle 268 on Inquiry Card. 
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Disk & Optical Drives Disk & Optical Drives % Diskettes/Duplicators 


JSV2MOHS 3HVMOHVH 


Circle 266 on Inquiry Card. 
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ACCESSORIES 
SQ-3105A (105MB IDE Drive) ...$350 
56-400 (44MB Cartridge) 

56-800 (88MB Cartridge) 
56-310 (105MB Cartridge) 
16-Bit SCSI, IDE & Floppy Cntl ..$150 


CONTROL CONCEPTS, INC. 
(800) 922-9259 » Ext. 6444 
FAX (703) 876-6416 


Circle 267 on Inquiry Card. 


EPP у ersion Available i 
TOC DRIVE ORDATO è? A трату 


- Add up to 7 SCSI devices to your parallel 


12 IS! pd : Urs p Sum ' an E a ШЕ SELL H ee КЕ ; 1. port and still use your pri inter! 
اا اا ا‎ EU a ж & 5 EL T | Up to twice as fast as our original MiniSCSI™ parallel-to-SCS! adapter, 
(NOTEBOOKS the MiniSCSI Plus adapter lets you run a CD-ROM, tape backup, 
о oN | о | : SyQuest”, Bernoulli* or other SCSI device from almost any parallel port. 
Sanyo 386SXII SAGER NP942 MONO For most notebook users, it's the only way to use SCSI devices. An 


e 3845% 20H * ABASIC 25H і i t І ices 

J | er en $1495 integrated cable makes ita snap o share SCS devic with desktops.‏ س 

e mo Hord Dre s iT &t Gre, Scale W 

еге | Forais. VGA, РБД R oer ы | REY FEATURES 100% Printer Passthrough 4 eighs Just 7.2 Ounces 


a Fully Compatible With Bidirectional and Unidirectional Parallel Ports 
HARD DRIVES à A Powered By SCSI <i =жанша 


13ОтЫ/Л Gens 


interna T7Omno/}7ms 
120mb/l9ma 4 3 А 245т0/185тз 
213mb/lóms  ... 245mb/ біт 
340mb/l4mns ..,.., қ " À J340mb/lims 
510тір/1 Sms , bes eem d 340mb/14ms 
F.OIGO/NOms . -. = 545mb/10ms 

545mb/10ms 
uuo; ر ی‎ dd ql ary کی‎ | Maxtor Х112405: 1.29b/8.5mi 
30mb/40ms .. " i EEE HARD DRIVE CARDS 
4Omb/28ms . , .. —— 40mb/28ms 
80mb/19ms . — ت ا‎ ID i 80mb/24ms ........ а 
120mb/19ms , емин UNT 120mbp/)9?ms . 
213mb/16mi pn | оса - Circle 257 on Inquiry Card. 
Canes and о #7 


MANY BRANDS ARD HARD TO FNO DANES N SOC 


Victory Printing Disk Factory 


180 DAY WARRANTY ON ALL HD REPAIRS ' SINI-727-DISh (3475) 
MFM, RLL, SCSI, IDE & ESDI INTERFACES 


ТЛ 29... ань 5135 


DATA RECOVERY SYSTEM / NOTEBOOK 
$75 Evaluation Charge. Additional REPAIR 
Charges for Successful Recovery. tte EA UN ннн пан = 


Call For Pricing 


i » memas fea, TY AMT 
VGA Monitor Repat iin n ШИТІ 355 казын amd P RINTIS tH 1 &lsl d on 


m 1 қ à 
VISA. MASTERCARD, AMEN. DISCOVER PO'S WELCOMED Victory YY US dishes! 
Fntemrises + Пла ter nse wall irk o 


SSE ن‎ a M 
1 M Le : 
jb TECHNOLGIES, INC. Moorpark, CA ЗООТ e н ау діңін йити den liste usin dara 


© Fleet bea DD Br aw етм 
ORDER DESK , i FAX: [AON] 529-7712 ТЕЛЕ arly НЕ 
& TECH SUPPORT 800-688-0908 PHONE: [873] 129.0908 | І А 


Circle 240 on Inquiry Card. Circle 254 on Inquiry Card. 
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ИСТЕ — тіліні if 


para HN to the ві TABAK nea’ 


book, The PCMCIA option tids twa 
intusiry-standard Type tl slots and 
lets you plug-in expansion cards— 
Data/Fax Modem, Flash memory, 
LAN adapter, or even wireless com- 
munication. The Docking Stations 
features four 16-bit ISA expansion 
siots, two 5.25" drive bays, built-in 
Ethemet adapter, and an electronic 
security system to protect both your 
notebook and your data. 


1-800-88 AMRE 


5 COLOR Won | 


Unique tri-speed motherboard design 
supports CPUs from 486DX/33 to 
486DX2/66 and beyond so you will 
never outgrow your SLT notebook. 
RAM is upgradable from 4MB to 
52MB to satisfy the most memory- 
demanding applications and a 
removable hard drive allows for easy 
storage expansion. 


4 moz 


AMREL TECHNOLOGY INC. 


11801 Goldring Road, Arcadia, CA 9)006 


Tel:(818) 303-6688 • Ғох:(818) 303-8538 


Circle 258 on Inquiry Card. 


Model J: 

For project 
design 
Model CFX: 
Universal Fax 
computer 


| Very easy-to-use 4 GL for different infor- 
mation processing 


Development System on VGA PC for 
downloading the applications 
DOS file system compatible 
dbf, wk1, pcx, bmp, txt, etc. 
compatible 
| 85232, Modem, Fax, Infrared, Radio fre- 
quency links available 


| Very reasonable 


DIALOGUE TECHNOLOGY CORP. 
2nd FI., 38, Ching Shing Rd., Wen Shan District. 117, 


Taipei, Taiwan, R.O.C. 
TEL: 886-2-9327680 
FAX: 886-2-931 7814 


Circle 273 on Inquiry Card. 


Popular 
Space-Saver 
Keyboard 


$98.00 


Saves 60% desk space. Foot- 
print 27.3 x 15.2 cm. 100 full- 
travel tactilly responsive keys. Standard left-right spacing for easy touch 


typing, IBM XT - AT PS 2 compatible. Many language versions available. 


| 


П naus 155 Aviation Dr.e Winchester, VA 22602 


Tel 1-703-662-1500¢ FAX 1-703-662-1682 
Auto-FAXed Specs FAX 1-703-662-1675 


Circle 236 on Inquiry Card. 


Cat un Quer ЖАМ Coisersion 


Convert obsolete RAM into useful RAM 


NEW BOARD retrofits surplus memory into a SIMM module format 


DIP to SIMM SIP to SIMM 
Board Only (You Solder) $ 8.50 Send Your SIP Modules 
Send your Chips (We Solder) $ 13,50 & We Retrofit to SIMM 613,50 


AALS CT INA: сез sw Macadam - Portland, OR 97201 
24 Hr Ғахһак (503}452-0208 Ры (8034528577 Fax 


Our New Contribution, 
Your New Partner 


V.32turbo 19200bps 
Available 


Мат products: 
14400bps+V.42bis+FAX(G3) 
9600bps+V.42bis 
9600bps+MNP5 

2400bps?+ V.42bis+FAX(G3) 
24000рѕ+ ММР5 

Stand alone 

Internal card 

Rack mounted 


Branch office: U.S.A. 
TEL: 818-2811826 
FAX: 818-2879825 


Rack Mounted | 
Network Management 
System | 


SF. 60, FU HO RD.. YUNG HO CITY, 23438 TAIPEI. TAIWAN, R:O.C. 
TEL: £80-2-0286088 FAX: B86-2-9219057 


Circle 272 on Inquiry Card. 
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: (50352-8495 
Circle 274 on Inquiry Card. 


 RIn'! 


11n 


В. 4 


STN | Color or Monochrome | 


DATALUX introduces its new high quality, high brightness color 
7 Въ]. LCD monitor in the same case as the popular Monochrome version. 
. m X 480, 256 Colors, VGA compatible, 2 CCFT backlights 
* Driven by ISA Bus Controller Card, no externa! power supply, optional CRT output 
* Adjustable desk stand, folds for wall mounting or portability, 1.75Kg weight 
• 197 X 147mm display (9.4 inch diag), non-reflective glass face 
» Contrast ratio of 15:1, 200ms Rise and 150ms Fall time 


' | Monochrome version 640 X 480, 64 gray shades. 
Wide viewing angle. 
e 
* Mobile/Industrial model sealed against spills and splashes in rugged drawn aluminum 
housing with optional swivel mount. 
* Touch Screen Version. Capacitive technology. Provides high resolution, (ast response, all 


» scratch *- optically clear sensor. . Complete with built-i -in controller and software. 
| - 1 А Г i 


LUII-FICC. I*OUU-l AIA 


руы ЕТТІМ Té mats 
РТ £72 LU r3 AutoFAXed Specs 


155 Aviation Drive * Winchester. VÀ 22602 1-703-662-1675 


Circle 235 on Inquiry Card. 


Special Introductory Price 
32-pin version: $895 
48 -ріп version: $1495 


To order, call: 
1-800-3-DataIO, 
Ext. 911 
(1- 800-332-8246) 
Also distributed by: 
Promark Technology West 
(1- 800-227-3345) 


JDR Microdevices 
(1-800-538-5000) 


DATA L/O 


* Programs PLDs, PROMs, and 
EPROMs and microcontrollers 
up to 48 pins 

* Algorithm updates available 
via electronic bulletin board 


Circle 259 on Inquiry Card. 


| UNIVERSAL СРЕТНЕМЕ РЕЗ: & EMULATORS 


| asi 
» Cri conne ap мет м” 


"UP-400 or TUP-300 ы 
| Program PLD (PAL, GAL, EPLD, PEEL, MAPL, MAX, MACH. у E(E)PROM, 
(up to 16Mbit), BPROM, SERIEL PROM, FLASH, MPU (87XX, 68XXX, 68HCXXX, 
PIC16/17XX, TMS320XXX, Z8, PSD3XX, 
Hitachi, NEC...). Support over 3,000 ICs. 
40 pin DIP socket standard. Flexible 
support for PLCC, (T)SOP, SOIC, QFP, 
PGA, SIMM/SIP ...with up to 256 pins. 
| Tests TTL74, CMOS 40/45, DRAM and 
SRAM: 
Optional EPROM EMULATION capability. 
Free software updates via BBS or mail. 
All products sre backed with a 1 Ver wadranty Ағы! 


A MF day money back guarantee 


Circle 253 on Inquiry Card. 
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Little РІС. 


" ` Program ії In С 


New Little PLC™ measures only 4.33 x 2.85 
inches and costs $195! This miniature con- [7 
troller includes 8 optically isolated inputs, 8 MEME 
relay driver outputs, two RS-485 serial ports, | 
battery backed memory and time/date clock, | 
programmable timers, and watchdog. Low УА 
cost expansion cards increase digital and ana- ша) 
log 1/0. With easy to use Dynamic C™ $195 | 
development system, you can write programs 
in an haur or develop major applications with 
20,000 lines of C жж 


P JEW! 


Т. 4 а! ғ 24 Apn Же ' 
|910) 757-3737 


Z-World Engineerin« 
1724 Picasso ns ‘Davis, CA 95616 • FAX: (916) 753-5141 
24 hr. Data Sheet Retrieval from YOUR fax: (916) 753-0618 


Circle 256 on Inquiry Card. 


9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 


Windows Software Now Available 


e Tape Backup and Restore 

е Make Your Own CD Rom 
with our CD ROM Maker 

* Optical Storage From $995 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 * Fax: (702) 254-0910 


Circle 242 on Inquiry Card. 


Rock solid iilis 6 rock bottom prites. 
Direct from the manufacturer. 1600/3200/6250 bpi. 


P| © Powerful, easy-to-use softwore tools included 


| TEL: 619.571.5555 

| EAX: 619-571-0982 

| EUROPE: 
TEL: (+44) 13449169] 
J| Pc (+44) 734890697 


Circle 244 on Inquiry Card. 


Desktop 9-Track Tape Subsystem 
#1-selling 9-track system on desktop. 


Qualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANS! data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 
Systems include DDS or Xenix compatible 
software, coupler card and cables. High reliability 


1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 


Call us today! For details and 
to order: Fax (818) 882-4081 


& 
LIHLS THR Phone (818) 882-5822 
9621 Irondale Ave., Chatsworth СА 91311 


©1988 Quaistar Corp. 
All product and company names and trademarks are the exclusive property of their respective owners. 


Circle 246 on Inquiry Card. 


абд, 


= PC/Mainframe/Mini Information Exchange 


me ° Tape Transfer and Format Conversion 
* EBCDIC + ASCII Data Manipulation 
ea * АЗ/400, TK50, and ж" OIC Drives 
Й + UNIX Tar and DEC Save Set Options 
* Reseller Inquiries Invited 


ii QuitxLory ^ Tape Duplication 

F^ READ/WRITE 9-TRACK 
3480 * 8MM * DAT on 

| YOUR PC NOW! 

(att Па... (317) 842-2077 o 


NL 
. SHAFFSTALL 1- 800-248- 3475 
7 CORPORATION ION Media Conversion Systema Since 1973 


Circle 270 on Inquiry Card (RESELLERS: 271). 


IEEE 488 and 
VXibus Control, 
Data Acquisition, 
and Analyels 


HP wea e danni 


Computer-Based Instrumentation 


Free 1994 catalog of hardware and software for computer- 
based instrumentation. Features instrumentation software 
for Windows, Windows NT, Macintosh, UNIX, and DOS, 
including LabVIEW, LabWindows, and the new 
LabWindows/CVI. Describes IEEE 488.2 interfaces, plug-in 
data acquisition boards, VXIbus controllers, and signal 
conditioning accessories. Customer education classes also 
detailed. Includes tutorials and glossary. 


National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


HiWIRE Il Schematic 

and PCB Software 
With support for ex- 
panded and extended 
memory, HiWIRE II can 
handle your most de- 
manding schematic and 
PCB designs. The unique 
HiWIRE 11 editor allows 
you to display and adit 
schematics and PCBs 
simultaneously, using 
| _ the same commands for 
| Î"  WintekCorporation — each. НІМ/ІНЕ 11159995, 

TY 1801 south Street and is guaranteed. 

Lafayette, IN 47904 Call (800) 742-6809 
(800) 742-6809 or (317) 448-1903 


Circle 255 on Inquiry Card. Circle 243 on Inquiry Card. 


How Many SQUARE FEET 


Only One Peer-to-Peer LAN IN Five ACRES? 


Gives You Four Connectivity Options 
At One Low Price -- $99 Per Node! 


Only one peer-to-peer local area 
network offers you a solution that 
reflects the reality of business automa- 
tion: a mix of different cabling and 
connectivity options on one LAN, 

Modem Networking  LANLink Professional gives you 
your choice of remote modem, or 
local ethernet, parallel and/or serial 
connections in any combination on 
the same network. And you can 
connect PCs running DOS, Windows or 
PC-MOS* operating systems seamlessly. 

Ғіһете! Networking All this flexibility in one product from 
one company at one price: $99 per 
node. Pius you get rich networking 
features like print spooling. NetBIOS 
compatibility and more. Call The 
Software Link today. 


Parallel Networking Call (404) 512-0705 
Fax (404) 512-7005 


LANLINK 


PROFESSITONG1 
Serial Networking — 
Dealer Inquiries Welcome 


Policies and ifications subject to change without notice. PC- екіні isa 
registered frademark and АЕ is a trademark of The Software Link. 


| Find the answer to this and over 8000 other unit conver- 
sions, in 200 categories with Windows" based CSE Conversions". 
Handy conversions on your screen in seconds using laptops, 
PC's, or even engineering work stations. | 


ORDER NOW!!! $10.00-Off Introductory Price 
until December 31, 1993 


$39.95 


plus $3.95 for shipping and handling 9 RI resident add 7% Sales Tax 


CALL: 1-800.727- 7445 
(2) 1 CONVERSIONS” 


he ['mipersul Cosieriiun Tal 


Circle 275 on Inquiry Card. 


Typesetting Software 


Г £2-x(& - АРТ 
2. X-U | 23 + Д CER 


This complete typesetting system makes 
your books, manuals, articles, & math formulas 
ek "- шеді 


Cans ¬ FE "Em ы 7 4 EF | an 115/38 r Fa ч 
a FP KE} ‚ DEA 415/3868-8 


r 2 6 E TALL J Д 0022 
Persona! ТЕХ, Inc. 12 batons тен Mil Valle; СА 94941 Fax: 415/388-8865 


Circle 250 on Inquiry Card. Circle 245 on Inquiry Card. 
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Programming Languages/Tools % Utilities e Windows 


Programmers/Developers—Caught іп а Brain = 
Ride out the storm with Voice Ranger and Commando! у 


Voice Ranger Hardware arms you with: 
+ Variable compressions rates + Multiple sampling rates 
¢ 2 port/card expandable to 16 ports/system 


Commanuo Toolkit iets you build: 
* Voice Messaging * Telemarketing 
¢ Fax Mail ¢ Audiotex 

¢. Call/Order Processing 

* Call Distribution 

* Fax-on-Demand 


Pius full 

tech suppori 

to shelter you 
from routine hail! 


Voice Ranger Hardware ....$599 


Commando Toolkit ....$169 

Special price for first-time buyers! 

Compete Package ......: 5525 

Save over 30% on Voice Ranger and Commande 

Call for sales and information 
FAX 510-522-5556 * For a demonstration call 510-522-3800 


TALKING TECHNOLOG Y, INC. 
rept Alec Aiace Aumeda Cacterua AESI) 


Circle 251 on Inquiry Card. 


LOST FOR THE WRITE WORD? 
Get it right with COLLINS ON-LINE 


French, German, Spanish & Italian 
bilingual dictionaries for your PC. 
FEATURES INCLUDE: 

О DOS & Windows - two new versions іп 
onc box allows usc with more word 
processors, 

П 40,000 references - over 70,000 translations. 

C] Look-up - enables you to find words 
in the dictionary, choose the appropriate 
translations und paste them into your 
document quickly and easily. 

[] Annotate - allows you to create your own 
specialized glossaries for use with Collins' 
world renowned bilingual dictionaries. 

О Screen-read - reads words in your 


enc n HarperCollinsPublishers 
document automatically for quick and 14 Steep Lane, Findon, Worthing, West Sussex 
accurate translation (DOS version only). ВМЫ OUF United Kingdom 


PRICE £59 (Additional dictionaries £29) Tel +44 (0)903 873 555 * Fax +44 (0)903 873 633 


Circle 264 on Inquiry Card. 


* 


The help authoring solution for Windows 


ШҮЗІ-нер 


е 77 3C (зе 
i ا کے‎ 


T 
4 LITE ЕСЕГЕ e 
€ Changing the Attributes of Text 


AM Fe A, К Жы бе 4 ddl Eig id m =g 
аҡ 


et кте ТШ uns 


Font сш poor 


The only WYSIWYG help editur on the market todas. 

The only complete package: (іне telim and the луш tele somites 
The on help package which supports content seasitive help. 
The oily one which requires NO programming skilts, 


Ош WYSIWYG editor shesws you v whad the final help wilt took like as vou are creating it, Tb tink j your | 


help topics 10 а context oa just clith. with the mouse on the borton, meno, ог ће, you wish to - | 
explain. WYSI-Melp i» compatible with апу programming 1shguage (Visual Basie. С. Pascal, | 
Spreadsheet, Datahawes, Wonf Procion гіс,) vt even-no progrsmaning langupgr, at ull 22 ١ 
pui heln on any application Минни... аан 


Circle 276 on Inquiry Card. 
288 BYTE DECEMBER 1993 


New for Windows 3.1! x 


aro e алы 
Macher == سا‎ 85 бун Нер 


Маёын = rrime ent 


тта 
It's PhoneOffice. 


Call our demo line 309-862-1804 
DENS to get more information by fax-on-demand. 
Tel 


: (309)862-1704 Fax: (309)862- 1804 
309 W. Beaufort. Suite 8, Normal, IL 61761 


Dealers, call us about our specially discounted promotional units. 


Circle 280 on Inquiry Card (RESELLERS: 281). 


Y. love videography. It's your life. So» Ж get ауд. ed yiri video 
system at: Seems. 4 АПУС TIR. but tint accommodate: your 
pon in the future: ай editing system that sliows«sipns оба Eos is 

` your entry evel video devices have 16 be paride ет 


` The beauty of AmiLink СІР for Windows tiring fuer 5 darts 
totally devoted to your career. Amilink GP for Windows hus beet spe 
cally designed to stay With you al the way no matter where гай ads. 


The day youre teady, e RC. Anab | 
pue cm ues or special-effeos, Ami 
be at your side. When vou make е саа | 
Пе» оп larger. more sophisticated рт ед5 an 
ty at the sime time, Amilihk СЇР 
every One of Your у, 


“RGB conipany d 
| Vie Fre across the 


countrys 


Hir more 


So shule over to your ie a i oli 


i the video 
that will never let упал, / 

For more information call 1-800-535-7876 or write to: 
3152 Blue Heron Bid, Эше. ИВ. Riven Beach, F334 


Qus eom 


Mal. а registers rei rcs ot REA Compar Wen һе. > 7% + 
eT TO 9 "m 


o 


Circle 247 on Inquiry Card (RESELLERS: 248). 


SOUND! 


EASY TO INSTALL, NO JUMPERS 
; EASY PROGRAMMING TOOLS 
g^ EAST ON YOUR POCKET - LOW COST 
— 8 EASY ON POWER, NO BATTERIES. 
EASY TO CARRY W ЇН س سا‎ 


J == | j ы 
== 2 om Ше Еа = ا اس ا‎ m" Е 
— fU | b Aci 
East SIN oo VM UN "vs vic 
== 9 ES i - i 
LS ы. r] қ Йа г . 
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(Formerly Silicon Shack) 3780 Castlewood Drive, San Jose, CA 95129 


Ее: SOL А; sk, k for FRE EE Product Info 5T COST 


. Оте pre بے یس‎ eee 


Circle 249 on Inquiry Card. 


THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a unique classified section 
organized by oe calegory to help readers locate 
suppliers. Each ad has Inquiry numbers to aid readers 
requesting information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'4" ads 
can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele- 


ACCESSORIES 


RADIOACTIVE? 


Plot ол your PC with The RM-60 RADIATION MONITOR 
Serial or printer роп. Detects: ALPHA + BETA * GAMMA * X-RAY. 
Моя, 1000 tines the resolution of standard geiger counters. 
Excellent for tracking RADON GAS, Find sources. New: Version 3.1 


+ WINDOWS, Piot: * Background • Cosmic Rays • Clouds * Foods 
CalWirite lor PC MAGAZINE review. е TSR * GM Tube 


VISAMCEURO Phone orders. Not salished? Full refund. 


800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corp. 
P.O.Box 4299, WWmington, DE 19807 $149.50 


phone and fax number. 2"x2%" ad has more space for 


RATES (Jan. 1993) 


Mig iig text (850 characters is the maximum recom- "ao МЫП ДЕ ЗЕ 
mended). 

? 2" 14" 
DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue DR x vp 52) 520 
closes on September 8. Send your сору and payment 3 ads/issue = — 504 477 


to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix  2*x24" 


Mill Lane, Peterborough, NH 03458. For more infor- 1ad 
mation call: Margot Gnade at 603-924-2656. 


FAX: 603-924-2683. 


ACCESSORIES 


VGA Splitters 


Connect 2, 4, or moro monitors to your computer 
Bright and crisp presentation simultaneously on all 
monitors - Guaranteed 

Works with all VGA, SVGA, and RGB monitors 

Small durable metal case. MADE IN USA 

Extension cables avallable 


Santa Ana, CA (714) 641-6607 


Inquiry 654. 


BAR CODE 


How's your MonKeyMouse™?!!! 
Your МОМИог, KEYboard, and Mouse can be much 
more effective!!! Control more than one PC/Server 
with a single MonKeyMouse™!!! Use two, 4, or even 
8 MonKeyMouse™ units on a single PC/Server!!! 
Locate your MonKeyMouse™ up to 80m (250ft.) from 
your PO/Server!!! 220V and 110V available. 


CR International, ALABAMA, USA 
FAX: 1 (205) 461-9762 


Inquiry 651. 


KEYBOARD, VIDEO, MOUSE, AUDIO 


Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 


Boosia signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mousa. 
CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 652. 
ARTIFICIAL INTELLIGENCE 


PRIZE-WINNING PC SOFTWARE 


1. EASY NEURAL NETWORKS 
Easiest way to quickly learn about this 
fascinating new technology...includes 
a working Neural Network you can 
train! $59 

2.PC THERAPIST IV 
Hi-rez animated talking head talks thru 
the PC Speaker! First software to pass 
a limited Turing Test of conversational 
ability at the Boston Computer 
Museum! $69 Soundblaster version 
available Add $18.95 

BOTH for $99 - Includes 3 Big Catalogs & 

FREE Talking Expert System Demo! Please 

specify disk size or we ship 3.5” Check, 

American Express, or P.O. to: 


THINKING SOFTWARE, INC. 


46-16 65th Place, Dept. byt-3000, Woodside, N.Y. 11377 
3 Catalogs & Demo Disk Only $5. Please Phone: 


718-803-3638 
Inquiry 653. 


Portable Reader 


AA Battery Operated, 64K or 256K 

Option to prompt Operator with your pre- 
recorded voice prompts and error messages. 
4x20 Supertwist LCD Display, 36 Rubber Keys 
Real-time Clock Built-in for Date/Time Stamps 
2 Built-In Inventory Programs 

3 User Defined Programs, & 3 User Data Files 
Wand, CCD, or Laser Scanner Input 

Doubles as Non-Portable Reader 

Serial interface and Keyboard Interface 

Reads 2015, UPC/EAN, 128, Code 39, etc. 
Uploads with fumished Programs or Xmodem 
2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 

New Smaller Size - weighs only 12.5 oz 


Worthington Data Solutions 


3004 Mission Street, Santa Cruz, CA 95080 


408-458-9936 FAX 408-454-9964 800-345-4220 


* * 


X* X »* * +++ * * + t + + 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard or to any ADB port 

Reads 2045, 128, UPC/EAN, Code 39, etc. 

Extemal or Internal attachment on PC 

Wand, CCD, Slot Badge, Magstripe or Laser 

Two Scanners per Reader 

100+ Configurable Options 

2 Year Warranty, 30 Day $ Back Guarantee 

Direct From Manufacturer 

Top Rated by Independent Review 

Complete with Laser Scanner — $1295 

Complete with Stainless Steel Wand ~ $399 


Worthington Data Solutions 


Swias Office 

Rütiatrasse 6 

CH 9050, Appenzell Switzerland 
071 87 51 17 FAX 

071 87 51 15 Phone 


жаз + ++ JF ¢ € X 


3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 


800-345-4220 


$1,326 $1,272 $1,114 $1,060 
- - 008 
3 ads/issue - - 


BAR CODE 


Labeling Software 
On EPSON, ІВМ, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3" -readable at 
100, AIAG, KMart, Sears, MIL-STD, Penneys, 2015, 
128, UPC/EAN, Code 39. Fife input & Scanned 
PCX graphics - $279. Other programs from $129. 
Worthington Data Solutions 


(408) 458-9938 800-345-4220 


Bar Code Printer & Software 
Allegro Thermal Transfer Printer-2" per sec 


speed. Up to 4^ label width-Only 20 Ibs. weight- 
Prints UPC/EAN, 20f5, UCC-128, Code 39,128 - 
Prints scalable text and PCX graphics with bar 
codes - Packaged with LabeIRIGHT Software, 
serial cable, ribbon and labeis-Complete-$1895 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


YOUR SALES MESSAGE 


85ou the special computer product or service 
that you provide belongs in pnnt 


THE BUYER'S MART 


can help you reach computer professionals and 
produce valuable inquiries for your company! 


cat Margot Gnade tor more information 
603-924-2656 


Fax: 603-924-2683 


Inquiry 655. 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
> Негі-іте Clock Supports Dals & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Built-in Program Generator 

» Create Your Own Custom Programs 

> 6 Bullt-in Inventory Programs 

» Up to 250 Programs Can Reside in Mamory 

> Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

» Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

> 30-day $$ Back Guarantee - 1 Year Warranty 
> Complete Unit with WAND Scanner ~ $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 585-6232 
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BAR CODE 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, SlovBadge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


> Reads Ай Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 
» Over 140 User Configurable Options 

» Daisy Chaln Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

> 3-day $S Back Guarantee, 1 Year Warranty 
» Complete Unit with LASER Scanner - $1095 
» Complete Unit with WAND Scanner — $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


Bar Code Printing Software 


LabelWorks for Windows 


» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
> Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


> Rich Text Support: Mix Styles, Types, & Sizes 
> Automatically Prints Serial Numbers 


> Imports & Exports Graphic Files: 
TIFF, GIFF. BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matix) 


» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


CREATE BAR CODE SYSTEMS 


Data Harvester Developer's Version can put hand- 
held portable bar code data collection in your 
application. Generate system to scan, validate entries 
(lengths, types, etc.) and communicate data to PC. 
Format data for your software. Easy to use. No 
Кн Supports many portable terminals. DOS 


AccuScan, Inc. 
PO Box 80037, Conyers, GA 30208 
(404) 922-1220 


Inquiry 656. 


* Stalnioss Steal Wand w/decodor $249 
" 3” CCD widecoder $599 

a L82000 Laser w/decoder $999 

* Badge Slot w/decoder $374 

* Mag Stripe Encoder/Reader (1.2 or 3 tracks) $9994 
* Windows Print or Read Softwara w/HP $249* 

* POS Producta ғ 1-5 YR WARRANTY * USA Made 
* Dis/Deeler Oiscounts * SPANISH Dept. avail 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Sevem Way, Riverside, CA 92503 
(909) 270-0016 • (800) 653-4252 * FAX (909) 270-0920 


Inquiry 657. 
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BAR CODE 


NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
NO PROBLEM! WE OFFER Quality * Performance * Value 
A full line of READERS * PRINTERS « PORTABLES * BAR 
CODE READERS FOR NOTEBOOKS • HEWLETT-PACK- 
ARD SCANNERS * MAGNETIC STRIPE READERS. Our 

plug and piny with your system without add- 
itional software. CALL ABOUT OUR 30 DAY GUARANTEE • 
TECHNICAL SUPPORT " OEM/VAR DISCOUNTS. 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 


Eastern USA (800) 826-1688 804-272-0138 Intl. 
Western USA (800) 228-9487 804-272-0357 Fax 


Inquiry 658. 


PC BAR CODE SPECIALISTS 
Bar code readers designed for fast, reliable, cost- 
effective data entry. They emulate your keyboard, so 
data looks just like it was typed in! Choose from 
stainless steel wand, laser gun, CCD, and magnetic 
stripe scanners. Also, powerful label printing 
software. Greal warranty. Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 


Seagull Scientific Systems 
15127 М.Е. 24th, Suite 333, Redmond, WA 98052 
1-800-758-2001 206-451-8966 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers for microcomputers 
& terminals, Including IBM PS/2 & others, DEC, 
Macintosh, AT&T, CT, Wyse, Wang. All roaders connect 
on tho keyboard cable & are transparent to all software. 
UPC & 39 print programs. magnetic encoders, & 
portable readers are also available. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 
415-856-6833 AppleLink: BARCODE 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 659. 


VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 


WAND/LASER/MAGNETIC CARD CONNECTIVITY 

е Keyboard wedges (Intemal/Extemal) for IBM PC/XT/AT. 
Р5/2, and portables 

* RS232 wedges for WYSE. Link, Kimtron terminals 

* Ваг code and ізімен printing software 

* Full two-year warranty 

* 30-Day Money-Back Guarantee 

* Extensive VAR/Dealer Discounts 

48560 Fremont! Bd., Suna 105/ Fremont, СА 94538./(510) 440-2870 

800-666-4BAR FAX: (510) 440-2873 


Inquiry 660. 
BUSINESS SOFTWARE 


RESURRECT AGENDA!! 


"The first do what | mean time and information planner" 


President's Planner is a Newton-like, Al-based expert 
system that uses Agenda'a resources to finalty deliver on the 
original promise. “if you do use Agenda, you'll want 
President Planner...a big Chaos Mancr Orchid", J. Pournelle, 
BYTE April 1993 


Phase 111 Computing Inc. 
88 Bloor St, E., Ste. 3009, Toronto, Ont. M4W 3G9 
Tel: 800-388-9728/416-925-8760/Ғах: 920-9242 


Inquiry 661. 
CAD 


ELECTRONICS CAD 


Schematic Capture & PCB CAD 
Analogue Simulation, Digital Simutation, etc. 
Prices from $195. Credit cards welcome. 


For brochure use Inquiry # or contact us at: 


NUMBER ONE SYSTEMS 


Harding Way, ST. IVES, Cambs, UK, PE17 4WR 


CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT'* software $249 
NEW VERSION 3 VISAIMC 
* Contros up to six step motors simulianeously. 
e Linear and Circular Interpolation. 
• New features to accommodate machine control 
* Easy-lo-uso DOS device driver, Super Manual. 
• CAD-CAM interface avaitable. 
. Corporabon, 1422 Amok Avs. 
Ability Systems Roshyn. PA 19001 (215) 657-4338 
FAX: (215) 657-7815 


Inquiry 663. 


+ 

3-D CAD-CAM - $495 Special 
Power packed 3D CAD-CAM loaded with time features is the 
preterred choice among machinists. Automatic fillets, nesting, 
1000x zoom, verity data, machinable fonts, Autocad™ intarface, 
calculator, 1001 path simulation, cutter compensation, macros. 
editing funcuons are just а few of the features avaliable. Used on ай 
types of G-code machines id also posts to the Indexer-LPT directly. 

CNC Bench Т p سی‎ bein 9х6х6.5 
The 80BCAD 3D М-1000 +5 perfect for sma paris manufacturing, 
prototyping, jewelry making and learrung CNC. Runs from a РС! 


BOBCAD - CONTROLS 


800 501-2886 310 397-6262 310 397-6676 (FAX) 


Inquiry 664. 


CAD/G.I.S. 


Digital Quad Maps 
Local Street Maps, State Maps, and World 
Maps in DXF, PCX, PICT, PIC or TIF 


Formats. Gigabytes of Map data available. 


Micro Map & CAD" 
(303) 988-4940 


Inquiry 665. 


CD-ROM 


ж TOSHIBA х TEXEL * TEAC ж 
ж SCSI INTERFACE: TRANTOR ж 
Ж MEDIA VISION Ж 


*WIDE SELECTION OF CD-ROM TITLES 
* CD-ROM CADDIES AND ACCESSORIES 


Computers at Large 
Saratoga, CA 
Dedicated to CD-ROM technology. 
PLease CALL FOR OUR PRICE List 
800-642-4194 * 408-255-1081 
Fax 408-255-2388 


VISA & MasterCard accepted 


Inquiry 666. 


CD ROM PARADISE 
> Collection 528 Megs, Wir/Dos/Os2/Linux, Aug'93 
> Win-Paradise 640+ Megs, Win, Nov "83 
Best shareware & PD on CD ROM, BBS ready, with search & 
retneval program, support for English & italian language, 
05529.95 each (58.000Lire* 129clva Italla) + S&H. 
> Magic Lantern Windows Pholc СО Viewericonverter USS49.95 - S&H 
MONVISA/EUROSSI. Please state birthdate in credit card orders, 

ен? sotteare гесез күте b the authors d lound used 


CD ROM PARADISE SRL 
Р.О. Box 10177, 20100 Milano, Italy 
Phone/FAX +39-2-70603189 


Inquiry 667. 


MULTI-PLATFORM CD-ROMs 


GRAPHICS-1: PD & Shareware w/source & data..................$24.95 
MUDIO-1: PD & Shareware w/source & 6213.................... 924.95 
MULTIMEDIA-1: РО & Shareware w/source & media .......... $49.95 
LANGUAGE/OS: PD & Shareware w/source & docs 

MEGAMEDIA-1: 24bit JPEG Images & Textures... $34.95 


KNOWLEDGE MEDIA 


438 Nunneley Rd., Ste В, Paradise, СА 95969 


Tel: 011-44-480-461778 Fax: 011-44-480-494042 


Inquiry 662. 


(800) 73-CD-ROM : (916) 872-3826 Voice & FAX 


Inquiry 668. 


CD-ROM | 


CD-ROM CONVERSIONS 


Create M own CD-ROM by converting 
archival or back-up data to CD-ROM. 
Customized CD-ROM production available 
from virtually any archival data, disk or tape 
format. Search/Retrieval Engine development 
offerad. Call for info. 


Pivar Computing Services, Inc. 
165 Arlington Hts. Rd. #BC, Buffalo Grove, IL 60069 
(800) CONVERT (708) 459-6010 


` CD ROMS - Your Gateway 
to the Data Highway 


CICA MS Windows Shareware, 640 Meg, 
thousands of new programs, BBS ready, 
made April 93.................................................9 

Simtel MSDOS Shareware CDROM, 

640 Meg, BBS ready, huge selection 
of software, made April 93 ........................... $24.95 

Hobbes 0S/2 Shareware CDROM, 

560 Meg, June 93........................................ $24.95 

Source Code CDROM. Full source, mostly C, 
over 15,000 programs. Over 600 Meg..........839.95 

X11/GNU CDROM, Full source to X11 
and all the GNU programs. ANSI C/C++ compiler, 
ghostscript, 8C. erm 9.9 


C Users Group Library CD-ROM. 
Up through vol. 364. ................................... $49.95 
CDROM Caddies ........................................... 54,95 


Full Money-Back Guarantee 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste 0-219, Concord, CA 94520 
orders @cdrom.com (800) 786 9907 


+1-510-674-0783 Fax: +1-510-674-0821 


Inquiry 669. 


COMMUNICATIONS 


PC VOICE MAIL KIT $1795 
* Voice Processing on your PC * Software and 4 
line board included е Order Taking • AUDIOTEX * 
Voice Messaging е Naver miss another call! • 
HUNDREDS OF USES * Don't pay $1,000s 


CALL TODAY FOR Free DETAILS • 2 yr warranty 
Amerifax Services Corp. 
572 W. Market St. #5, Akron, OH 44303 
(216) 253-8787 • (216) 762-6050 Demo 


Inquiry 670. 


X.25, HDLC, SDLC, BSC 
SDLA card and software provides ‘plug-in’ synchronous link 
support for PCa which is inexpensive, easy to use and robust. 
9 Up to 180kbps under any PC operating system 
% Extensive utilities plus third party support under DOS, 
Unix, OS/2, Windows 
@ CCITT 1988 X.25, many variations of SOLC and 
НОС and V 25 bis. dial 
@ Full function SNA emulation packages also available 


Sangoma Technologies Inc. 


Tel. (416) 474-1990 1-800-388-2475 
FAX (416) 474-9223 


Inquiry 671. 


COMPUTER BOOKS 


COMPUTER BOOKS at a discount 
Our free catalog lists books from aver 100 publishers. 15% 
discount. Personal, technical service. Networks, Windows, 
C++, CDROM, UNIX, CICS, ООР, IntemeL Macintosh, hw 
architecture, TCP/IP, Novell, Pentium.CompuServe 
70007.1333 from Intemet, N?ty-Serve.MC, VISA, AMEX, 


DISC, JCB cards. Worldwide shipping. 
CompuBooks 
Rt. 1, Box 271-D 
Cedar Creek, TX 78612 
800-880-6818 


§12-321-9652 
Fax 512-321-4525 


Inquiry 672. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One сай does it alt. 


1-800-800-1492 
SAFEWARE, The Insurance Agency Inc. 


РО Box 02211, 2929 М. High SL, Сойлтіме, ОН 42202 
Now avallabie in Ontario!!! 


Inquiry 673. 


COMPUTER JEWELRY 


14 KT GOLD 


COMPUTERS. 


Affordable 14 kt gold computer jewelry with micro- 
chip diamond inlay. Four exciting designs to choose 


from. Perfect for the computer junkie in you, or as a 
gift for one that you know, It's hardware with a flare. 
Call 1*800*FUN«JEWL for our free brochure. 


COMjewel"Inc 
Call 1%800»386»5395 or 1«800*FUN«JEWL 


Inquiry 674. 
COMPUTER SYSTEMS 


LOW -LOW -LOW 
Computer Systems/Notebooks/Network Solutions 
IBM-Apple-Compaq-AST-ALR-Everex-&others 
SURAH 386/486 ISA/EISA-AMI/Mylex Motherboards 
* CD ROMS * Tape Backup * Pocket FAX Modem LAN 
Cards • Hard Drives/Floppy Drives • Memory/upgrades 
* DRAMS, SIMM Modules • Laser Printers/Scanners 
• Plotters & Digitizers е Software 

. 44812 Osgood Road. Fremont СА 94539 USA 
SURAH ine, гюе: (510) 651-510 Fax: (610) 651-5281 


1-800-543-1001 Nationwide Orders 
Inquiry 675. 
CROSS ASSEMBLERS 


PC BASED DEVELOPMENT TOOLS 


We offer low-coal efficient CROSS ASSEMBLERS and a 
superb line of SIMULATOR-DEBUGGERS with full built-in 
DISASSEMBLERS for Inlel's MCS-48, 51, 85 and 96, and 
tor the 280 families of embedded controllers. Our new sim- 
ulators for the 80C196KB and 80C196KC are unique in the 
market, and have been received with rave reviews, The price 
of our software includes unlimited free upgrade privileges! 


Lear Com Company 
2440 Kipling St., Ste. 206, Lakewood, CO 80215 
(303) 232-2226 FAX (303) 232-8721 


Inquiry 676. 


Cross Assemblers 4,, Ve 
Simulators ча 
Disassemblers 76; 76; 


е/ 
PseudoCorp 
716 Thimble Shoals Blvd. Newport News, VA 23606 
(804) 873-1947 Fax (804) 873-2154 
BBS (804) 873-4838 


Inquiry 677. 
DATA CONVERSION 


Tape & Optical Data Recovery 
Any Tape, Oplical, Cartridge of any format whether 
partially overwritten or damaged, Vogon the world 
leaders in Tape & Optical Data Recovery can recover 
апу data anywhere on the surface. Recoveries fram 
1/27, 1/47, DC2000, 4mm, 8mm Exabyte, DEC TKxx, 
3480, Worm, Magneto Optical etc. 


VOGON International Ltd. 


USA: 405-321-2585 ° Fax: 405-321-2741 
UK: +44 (0) 734-890042 Fax: +44 (0)734-890040 
Conversion & Duplication Systems & Bureau 


Inquiry 678. 


DATA RECOVERY 


Data Recovery & Repair 
• High Success Rate/Fast Turnaround ` 
* 24 Hour Service Available 
* Lowest Prices on Disk Drive Repair 
• Clean Room 
We Repair MFM/RLL/SCSI/ESDI/IDE 


AA Computech, Inc. 
28210 Avenue Crocker #306, Valencia, CA 81355 
(800) 360-6801 (805) 257-6801 Fax (805) 257-6805 


Inquiry 679. 


Ontrack 
DATA RECOVERY 


*Professional service recommended by major hard 
drive manufacturers * Expertise in virtually every 
operating system & media storage device » 24-hour 
support with weekend, priority, & on-site service 
available * For fast, successful results, call: 
MN:1-800-872-2599 е CA: 1-800-752-7557 
UK: 44-81-974-5522 е GERMANY: 0130-815-198 

ор Bury Опе, Eden Prairia MN 55345 


Inquiry 680. 


DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape conversion 
for many leading corporations, government agencies, 
law firms, and companies in every indus -wide. 
Free test е Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 681. 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 5000 formats including 3/7, 5%", 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #8, Buffalo Grove, IL 60089 
(800) Convert (708) 459-5010 


DISK DUPLICATION 


FULL SERVICE DISKETTE DUPLICATION 


* All disk formats, 100% virus checked 
* Availabla in a variety of colors 

* Custom silkscreening 

* Bulk diskettes also available 


Manufacturing diskettes in the U.S. since 1978 


Syncom Technologies, Inc. 
1000 Syncom Drive, Mitchell, SD 57301 


1-800-843-9862 
Inquiry 682. 


EDUCATION 


8.5. & M.S. Іп COMPUTER SCIENCE 
The American Institute for Computar Sciences offers an inm- 
depth home study program lo eam your Bachelor of Science 
and Master of Science degrees in Computer Science at 
home. 8.5. subjecis covered are: MSDOS, BASIC, PASCAL. 
C, File Processing, Data Structures & Operating systems. 


M.S. program includes subjects in Software Engineenng and 
Алта! Imeligence 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. South, Ste. 200, Birmingham, AL 35205 


800-767-2427 205-323-6191 
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THE BUYER’S MART 


FLOPPY DISKETTE 


3.5” FLOPPY DISK 
RELIABLE & DURABLE 


* We are manufacturer under the licence of 
Sony corporation 

• Our disks аге all 100% Tested & Certified 
Error Free with guaranteed Clippng Level. 

* Available products: 2HD, 2DD, Clam Shell. 

* Our own brand MEGA and OEM or bulk 
are also available. 

“ Duplicator & wholesaler are welcome. 


INMARK IND. LTD. 
(HK) 


1A Man Foong Industrial Bldg. 
ü Cheung Lee SE 
hai Wan, Hong Kon 
Tel: (852) 558-2203 Еах: (852) 897-3700 


ҮНС CASSETTE IND. LTD. 
(TORONTO) 


75 oo Square, Scarborough 
Canada M1V 3K1 
Tel: (416) 3211 "1179 Еах: (416) 321-8451 


Inquiry 683. 


FLOW CHARTS 


FLOW CHARTING 3 


FRIENDS * High resolution print outs... 
dot matrix or laser 

* Multi-page charts... 
<> portrait or landscape 


* import/export capabililies 
* 35 shapes, 10 fonts, 4 line styles 
Call for free damo disk! 
PATTON & PATTON | soo-s25-0082 ext. 1317 
Software Corporation 485 Cochrane Cr., Моқал Hik, СА 95037 
See our ad on page 232 


Inquiry 684. 


WINDOWS FLOWCHARTER $129 


RFFlow 2.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win- 
dows. 100 shapes auto ety me, | 2 siza. Diagonal 
lines curves. Auto line re-routing. 
Click on a shape to ép ng Up a a | Sub-chart. Move 
Дип 1; other apps ipboard. Call for free 


RFF ELECTRONICS 
1053 Banyan Coun, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4989 


HARDWARE 


Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985 
APPLE ІІ? & MACINTOSH? 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a Catalog..900-27 4-5 343 
INT'L: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD. MA 01730 


Inquiry 685. 


HEWLETT-PACKARD 
Buy — Sell -- Trade 


LaserJet ColorPro 
DeskJet DrattPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 


HP 9000 Workstations and Vectras 150 available. 


Ted Dasher & Associates 
4117 Second Ave., 5. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


Inquiry 686. 
292 BYTE DECEMBER 1993 


HARDWARE/COMPUTERS 


NEW! 20MHz 16-bil FORTH Single Board 


Controller with 8ch 10-bit A/D, 3ch 8-bit D/A 

TD$2028 FORTH CONTROLLER АМО DATA-LOGGER-4' x3" board uses 
Hitachi 16-54 Н5532 CMOS pP FORTH 2060 4 at 3MIPS, eL er 
for q-circoit emolaton! x o EK RA ASK PROM Attach | 4 Ас кора 


EUER te eo for d Ey No IAS 
tabobcs, remote 


CALL NOW FOR месе ле Sale-of теі 
Saelig Company tel: m 425-3753 
European Technology fax: (715) 425-3835 


Inquiry 687. 


HARDWARE/EMBEDDED 


SC/FOX™ EMBEDDED COMPUTERS 
15 MIPS avg $0 MIPS borst 


Parallel Coproceator 
eroe SC oo ы CPU or he 16-0 Hara 
—P SEC: 18 MIPS avg 70 MIPS burst, 
uses RTX 2000 ope, 2 ser, 1 par ports, lo 640K bytes. 


Alone Single Board ee س‎ aa d 
or 100x100mm Eurocard-size using ether SC? 


ideal tor embedded real-time control, data acquesiiion, robotics, and signal 
processing. ОЕМ software development system incuded. 


SILICON COMPOSERS INC (415) 961-9778 


655 West Evelyn Ave. #7, Mt. View, СА 94041 


Inquiry 688. 


LANS 


The $25 Network 
Try the 1st truly low-cost LAN 


• Connect 2 or 3 XTs, ATs, 386s, 486s 

« Uses serial ports and null modem cable 
“ Runs at 115K baud - approx 8500 bytes/sec 
* Runs in background, totally transparent 
e Share disks and printers, etc. 

• Needs only 15K of RAM 


Little Big LAN 
The most flexible network 

* Peer to Peer LAN to 250 nodes 
• $75 total software cost, not per node! 
е Link via serial, parallel, or Arcnet 
е Link via Ethernet or Modems soon 
* Mixed mode routing 
e Typically only 35K of RAM 

Skeptical? We make believers! 


Information Modes 
P.O. Drawer F, Denton, TX 76202 
Tech 817-387-3339 Orders 800-628-7992 
Hours 1-5 Mon/Wed, 9-5 Tue/Thu/Fri CST 


Inquiry 689. 


NOTEBOOK PERIPHERALS 


Second Serial Ports 
Texas Instruments, Toshiba, Everex/Sanyo 
» R5232 * Н5422/485 * High-speed bulfered UART 
• $198 - $249 • NEW for PCMCIA-RS422/485 
e Custom VO ports for Toshiba 150 pin connector: 
Н5232, 422/485, IEEE 488 

Custom design capability. Also Auto/car adapters lor 
portable laptops, noto printers. 


Designed and made in USAII 
Empire Engineering 


tel 805/543-2816 fax 805/543-2820 


Inquiry 690. 
PROGRAMMERS TOOLS 


DON'T DEVELOP NETWORK APPLICATIONS 


without NPPC, a powerful library subroutine package that 
handles all the details of IPX or NetBIOS programming! 
Available for Windows and DOS. NPPC supports high- 
level program communication at the massage level. 30 
day monoy —- uarantes. Download the free demo 


from our BBS. PC for Windows or DOS - $195 
w/sourca $395, 


SOFTWAREHOUSE CORPORATION 
326 State Street, Los Altos, CA 94022 
(415) 949 0203 FAX (415) 949 0208 BAS (415) 949 0207 


Inquiry 691. 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 


Free catalog 
Call 1.800.622.3345 


———— ووو س‎ 
echnical software. Mors than 750 products. 

t. oct 2231 N. Cyboum Ave. 

FAX 1.3'2.472.0472 Chicago, IL 80614 


Inquiry 692. 


| SECURITY 


FIGHT PIRACY! 
* EVERLOCK3.0 * 
SOFTWARE COPY PROTECTION 
New Option Board Sale-New Remote Registration 
New CPU LOCK-CD ROM LOCK and more 


ж EVERKEY HARDWARE LOCKS x 
Az-Tech Software, Inc. 


aoe 201 East Franklin, Richmond, MO 64085 


EE (816) 776-2700 
Demo (800) 227-0644 FAX (616) 776-8398 


Inquiry 693. 


THE ULTIMATE SOFTWARE SECURITY 

€ STOPCOPY famity - UNCOPIABLE copy protection 

€ STOPVIEW software encryption 

€ NETLIMIT network license metenng 

© DOS, Windows, Macintosh, OS/2, sup 

€ No source code changes required - hr ANY of our prod- 
ucts in ANY environment 

© Our products dastroy ALL of our compatition 

€ Call ‘or FREE demo disk, of to eta: our products’ 
MANY options 


BBI Computer Systems, Inc. 
14105 Heritage Lana, Silver Spring, MD 20906 
BOU/TRY-ABBI « 800/879-2224 © 301/871-1094 • FAX-301/460-7545 


Inquiry 694. 


Cop's CopyLock Il 


The professional software protection with 
TRUE Machine Install. Option Board safe. 
05/2, Networks, Windows, and Trace 3020. 


LINK Computer 
Int'l: + 45 31232350 Fax: + 45 31238448 
US/CAN: 408-729-8162 FAX: 408-923-7061 


KEY-LOK" SECURITY 
Piracy survival! 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memo conom- 
ical. Transparent to PARALLEL/S RIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing, DOS/UNIX. Also, access 
control system and diskette drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 FAX: (303) 770-1863 


Inquiry 695. 
SERVER MIRRORING 


NoxStop Network 
The software solution to provide full 
Level 3 Fault Tolerance for PC LANs. 

* Server Mirroring 

е Uninterrupted Processing 

* Continuous Backup 

* Any Network Operating System or 

Server environment. 

Nonstop Networks Limited, NY, NY 
212-481-8488, Fax 779-2956 


Inquiry 696. 


SOFTWARE 


SOFTWARE EN ESPANOL 


The ONLY International Guide to software in 
Spanish for all computers. 274 pages, 331 com- 
panies, 15 countries, 1,000+ programs for 
banking, translation, educational, accounting, 
hospitals, and more... with description, price, re- 
quirements. For information mail or fax inquiry to: 


AUTOMATION INTERNATIONAL 
2785 P.C. Hwy. E-185, Torrance, CA 90505 
Fax (310) 833-0235 


Inquiry 697. 


| SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you wil! need ta Package, Distribute, and Ship Your 
Soltware!! From manuals and binders to mailers and shippers 


LABELS * LABELS * LABELS 


For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


* **FREE CATALOG‘ 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-777-8586 
Inquiry 698. 


STOCK PACKAGING 


to help you 
market your software 
ask for catalog 930152 


Call 708 390-7744 
or fax 708 390-9886 


PolyQuick Co. 
1243 Rand Road, Des Plaines, IL 60016 


Inquiry 699. 
| SOFTWARE/ACCOUNTING 


dBASE BUSINESS TOOLS 


* PURCH ORD/INVNTORY 
» ACCOUNTS RECVABLE 
* JOB ESTIMATING 
* SALES ANALYSIS 
• ACCOUNTS PAYABLE 
599/5198 ea. + S&H 
dATAMAR SYSTEMS cred. Card-Check-COD 
6969-D Corte Santa Fe, San Diego, CA 92121 
(619) 452-0044 (800) 223-9963 


Inquiry 700. 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much more! Designed for 

the Р5/2?, PC, ХТ, AT or compatibles. 
PCs trom $395 LAN version available 
FREE 30 day trial 
Computer Keyes Tel: 
21929 Makah Rd., 
Woodway, WA 98020 


SOFTWARE/ENGINEERING 
New Interactive SPICE!! 


е PC,DEC, Alpha, Macintosh • Model Libraries, RF, Power 
е Windows А Windows NT ° More Than 5000 parts 
* |85ғке4 Real Time SPICE >» Waveform Analysis 


* Analog/Mixed Simulation * Full SPICE programs 


* Schematic Entry starting at $95. Completa 
» Filter Design systems, $990-$2595 


Р.О. Box 710 San Pedro, СА 907330710 — H 
(310)833-0710, FAX (310)833-9658 In fuso 
Call for your Free Demo and information kit 


Inquiry 701. 


SOFTWARE/EDUCATION 


Learn fast and forget about forgetting 
Sensational, award-winning, speed-learning software 


SuperMemo 


for Windows, DOS and Amiga. 


Use it to learn languages, computer 
science, business, medicine or any other 
domain of your choice. Once you try it, you 
will change your кегіне! habits for ever. 
This originally Polish method of learning is 
based on 10 years of breakthrough re- 
search on memory and leaming. 

SuperMemo World, Poland 

tel: (48) 61 203157, fax: (48) 61 793435 

Australia tel: (61) 2 964 9618, fax: (61) 2 964 9617 
Benelux tel: (32) 9 371 9888, ах: (92) 9 371 8561 
Germany tel: (49) 2304 81854, fax: (49) 2304 83271 
Sweden tel: (46)8 6000147, fax: (45) 8 6000146 
UK tel: (44) 438 745300, fax: (44) 438 740730 
USA tel: (1) 302738 8248, fax: (1) 302 738 8248 
R&D contact by e-mail: (Amenca) jam @brahms.udel.edu, 
(rest of world) jam @uamplp1 1. bitnet. 


DISTRIBUTORS WANTED! 
Inquiry 702. 


| SOFTWARE/ENGINEERING 


SpiceAge*4Ww 
Windows Analog Circuit Simulator 


The following and MORE at under $1000: 


“АС, DC, Transient, Fourier, Temperature analysis • Fully 
expandable library « Analog & digital components 
e Transmission fine primitive * Real signal node names 
* Graphical real time « Group delay « Component sweeping 


Tatum Labs, Inc. 


1287 N. Silo Ridge, Ann Arbor, MI 48108 
313-663-8810 


Inquiry 703. 


SOFTWARE/GRAPHICS 


TIFF, PCX, TARGA, GIF, DIA, BMP, OCX, EPS, WMF, WPG, РІСТ, JPEG 
AccuSo Image Format Library 4.0 
(n version) 

*The most comprehensive raster support library on the market" 
impor, export, convert, display, and print ail above formats’ 
Includes several sample programs with source code. Supports 
all languages. Formal compatibility guaranteed! G3, G4, TIFF-F. 
multi-page images etc. Rotate, zoom, scale, color reduction. 
sharpen. special-effects eic. Versions for DOS, Windows, NT, 

Watrom, QS/2, and others 


AccuSoft Corporation 
160 E. Main St. Р.О Box 1261, Westboro, MA 01581 
(800) 525-3577  (508)898-2770 FAX (508) 898-9662 


inquiry 704. 


"The Ultimate CAD/CAM/CAE Programming Engine" 


Stash your development time, with your CAD programming 

, TG-Profeasional v.4.0, the most completa C/C++ toolbox 
of 2D А 3D geometric routines avaliahla today! Over 800 routines 
including NURBS, ОХЕ, Graphics, Surfacing, Hiddon Line, Transforms, 
Perspectives, Polygon (Int/Union/Dff), Clipping, Tangents and more. 
Routines lor using BGI or MSC Graphics. Full source & 30 day 
guarantee. USA $500.00, Use MSC, Borland C/C++, WATCOM C385 
or Mataware High C/C«« Сай 1-800-635-7760 or Fax/Phone 214- 
423-7288 for free 30 page technical paper 


Disk Software Inc. 
109 5. Murphy Ad., Plano, TX USA 75094 


Inquiry 705. 


Sirlin's CAD ++ ENGINE 
• Read and Write AutoCAD DWG and DXF files. 
„ Object oriented, modular, database-like access 
to CAD data. 
» View, Print (rasterize), Plot (vectorize), and 
Pick (interact) modules. 
* Available for C/C++ for DOS, Extended DOS, 
Windows, Sun and other Unix systems. 
Sirlin Computer Corporation 
25 Orchard View Dr., Ste 14, Londondarry, NH 03053 
Phona: (603) 437-0727 « Fax: (603) 437-0737 


Inquiry 706. 


| SOFTWARE/GUI 


GUI TOOLKIT ONLY $249 
Full source code included 
TEGL Windows Toolkit lets you create DOS based GUI apps 
that are completely standalone. Over 500 functions. Menus, 
mouse 8 keyboard support, dialogues, and more. includes 
ТЕСЕ graphics interlace which has drivers for most popular 
video modes. Supports most C and Pascal compilers. 
Protected mode version is only $499. No royalties. 
TEGL Systems Corporation 
P.O, Box 580, Stn. A, Vancouver B.C. V6C 2N2 


(604) 669-2577 FAX (604) 688-9530 


Inquiry 707. 
SOFTWARE/MATHEMATICS 


SYMBOLIC MATH PROGRAMMING 


Nth is а full featured symbolic algebra programming 

language, only $129. Multiple precision numbers, 

multivariate polynomials, rational polynomial 

E dem pu vectors, matrices, Іні processing, user 
eli 


ned procedures. A must for math/C.S. students, 
leachers, researchers. Also specialized programs for 
algebra and analytic geometry siudents. 


Nth Power Software Inc. 


Rt. 1 Box 314-9, Adair, OK 74330 
(918) 789-2734 


Inquiry 708. 
SOFTWARE/MODELING 


New from Probots, Inc.: Introducing GMS- 
Easiest & mos! powerful modeling & simulation too! avail, 
* systoms specified by natural mathematical relationships 
(algebra, matrix, logic, differential, empirical, & heuristic} 
* ideal for business, engineering, biological, & social applications 
* integrated editor, compiler, & graphical anatysis 
a support [ot automated design, optimization, & causal analysia 


Full System $495, Intro System $195 
Probots, Inc. 413-586-8929 


Nonhampion МА о 800-5іт-Еаѕу 
Inquiry 709. 


SOFTWARE/PHOTOGRAPHY 


The Photographer's DataGulde contains many useful 
tables for the amateur and professional. Sun/moon 
almanacs availsble for UK, USA, Aus/NZ and Canada 
also CineGuide option. The Photographer's DataBase 
is for the storage of shot details and includes label 
printing and an image display option. Reviewed U.K. 
photo mags. From £60. 
Douglas Software 


14 North Drive, Littleton, Winchester 
Hampshire, United Kingdom, 5022 GOA 


Tel: (44) 962 880495 Fax: (44) 962 776671 
Inquiry 710. 
SOFTWARE/SCIENTIFIC 


ҮТЕХ Scientific Desktop Publishing 
* Equations * Tables * Graphics * Scalable 
Fonts • Supports most printers • WYSIWYG 
previewer * Foreign Languages • Special 
Symbols • Font Effects * indices • Only $299 

ТЕХ of Tomorrow" -Notices of AMS, March 1991. 

Call now for a FREE DEMO DISK 
МисгоРгевв, Inc. 
68-30 Harrow Street, Forest Hills, NY 

Те! (718) 575-1816 Fax (718) 575-8038 


Inquiry 711. 
SOFTWARE/VOICE/FAX 


MULTI-VOICE" TOOLS 


Multi-Voxce Tools is a complete development Toolkit for Pascal ст ^C" 


the features for most "des y boards avaiable 
today. М helps you wrie MULTI-LINE VOICE APPLICATION m 
minutes. A number of programming examples are provided. Al! 
programs and libearies are deivored жү source cade. 


en prar peo dar ied Line): $99. ALSO 
AVAILABLE: Fax Programmer's Toolkit ($199). Based on CAS 
specifications. Vrsa/ MC accepted. 


. ITI Logiciel 


, Montreal, Quebec, Can. H2J 3G2 
FAX (514) 526-2382 


4263 Cri 
TEL (514) 597-1692 
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SOFTWARE/VOICE/FAX 


Write your own Voice Mail software 
Create advanced, multi-line voice/fax mail 
systems with VOS", the Editors’ Choice. 
Complete language for computer/telephone 
integration. Call for free booklet “Get Into 
Interactive Voice”. 
Parity Software 

870 Market St. Ste 800, San Francisco, СА 94102 
415-989-0330 (fax 415-989-0441) 


STATISTICS 


NCSS 5.x Series — $125 


Easy-to-use menus & spread sheet. Multiple regression. 
T-tasts. ANOVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysié. Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, всаќег, etc. Reads ASCil/Lotus. Many new 


add-on modules. N css 


329 North 1000 East, Kaysville, UT 84037 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 712. 
UTILITIES 


PEN PLOTTER EMULATOR 


FPLOT turns your printer into an HP pen plotter. 
Fast hl-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MMC/Chk/MO. 


FPLOT Corporation 
24-16 Steinway St., Sulte 605, Astoria, NY 11103 
718-545-3505 


Inquiry 713. 


FAST LOAD 


File-Smart Disk SPEED-UP 
Fast Load keeps files in E/XMS for ultrafast 
access/exec. Faster, safer and more compact than disk 
cache or RAM disk. Speeds up your existent disk 
cache, too. Great for networks (under 5K RAM). Price: 
$49. VISA/MC/AMEX. 


OMEGA POINT, INC. 
25 Birch Road, Framingham, MA 01701 
TEL: (508) 877-1819 FAX: (508) 877-0915 


| WINDOWS 


FOREIGN LANGUAGES 


Arabic, Hebrew, Russian, Chinese, Japanese, 
Indian, S.E. Asian — all the world's languages in 
Windows. Full support for mixing Arabic, Persian, 
Urdu, Hebrew + English. Chinese and Japanese 
type vertically /horizontally. Easy to use! From 
$149.95. Call or write tha WinLanguage" experts! 


Gamma Productions, Inc. 


Tel 310-394-8622 Вах 310-395-4214 
710 Wilshire Blvd, 4609, Santa Monica, CA 90401 


Inquiry 715. 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 


and more and ail FREE. Call from home or office 
up to 14.4K and download for FREE. (п/8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 716. 
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Issues 
کے‎ Available June 


BYTE BACK ISSUES 
FOR SALE 


1990 1991 1992 1993 

January 
February 
March 
April 
May 


July 
August 
September 
October 


November 


December 
Special 
Issues 


Wis 
B Guide Fall 93 


Special Issues U.S. Delivery $3.00 Foreign $4.00 

1990 thru 1993 U.S. Delivery $6.00, Foreign Delivery $8.00, Canada & 
Mexico $6.50 

All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00 


All foreign checks must be in U.S. funds and drawn on a U.S. bank. 


European customers please refer to Back Issue form in 
International Advertising section of book. 


Please indicate which issues you would like by checking (N) the 
boxes. Send requests with payment to: 


BYTE Back Issues, 

One Phoenix Mill Lane 
Peterborough, N.H. 03458 
(603) 924-9281 


ГІ Check enclosed Charge: (J VISA Г] MasterCard 


Cardi 
Exp. Date 


Signature 

Name 

Address 

City 

State  —  )  ) 3 Zip 


All orders must be prepaid. Please allow four weeks delivery. 


Recognized as the two best 
PC-diagnostic tools on the market. 


NOW AVAILABLE IN ONE GREAT PACKAGE... 


Fully operating system independent 
diagnostic software. 


UPGRADE Recently named as PC Upgrade 


Magazine's Utility of the Month. 
FULLY OPERATING SYSTEM INDEPENDENT, 


BIOS INDEPENDENT, AND CMOS INDEPENDENT. 


MICRO-SCOPE Universal Computer Diagnostics was developed to 
satisfy the expanding need for accurate system diagnosis in the rapidly 
growing desktop computer market. 


6 CACHE MEMORY ~ "Micro-Scope" Ver. 5.0 
now fully tests cache memory and the cache 
controller subsystem. 

6 LOW LEVEL FORMAT - Ability to do 
factory style initialization of all IDE drives, 
together with the ability to do factory style low 
level formatting on all drives, including MFM, 
RLL, ESDI, SCSI, and all IDE drives. 

6 O/S, BIOS and CMOS INDEPENDENT - 
Does not rely on O/S for diagnostics. Talks to 
PC on a hardware level regardless of the O/S, 
BIOS or CMOS setting. 

© TRUE HARDWARE DIAGNOSTICS - 
Accurate testing of CPU, IRQs, DMA, memory, 
hard drive, floppy drive, video cards, etc. 

© DISPLAY DRIVE TYPE - Reads and dis- 
plays the actual drive parameters for any drive 
type automatically. T 
© CPU DETERMINATION - This capability is А (/- \ 
necessary for accurate system diagnosis on 521 \ 
386SX, 386DX, 486DX and 387 and 487 chip 
implementations, Because each of these specific 
chips has its own unique instruction set, and 
therefore cannot be accurately diagnosed with 
any program which cannot recognize these differences! 


Г мА! 
1ST EVER UNIVERSAL POST CARD FOR ALL PCs! 


The only Power-On Self-Test card 
you need to debug any “dead” PC! 


SERVICE NEWS Named as Product of the Month 


PRODUCT OF THE MONTA in the July issue of Service News. 


667 his is the only card that will function in every system on the 
market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by 
the card." — Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs, Second Edition’ 


@ Includes pads for voltmeter to attach 
for actual voltage testing under load. 
© 4 LEDs monitor 45vdc -Svde 
+12vde -12vdc. 

6 Monitors Hi & Lo clock and OSC 

cycles to distinguish between clock chip 

or crystal failure. 

6 Monitors ЏО Write and I/O Read 
to distinguish between write and 
read errors. 

6 Monitors memory write/read to 
distinguish between address line 
failures and memory chip failures. 

® Monitors ALE for proper CPU/DMA 

operation, 

© Monitors Reset to determine if reset is 

occurring during POST, indicating short. 

© Monitors progress of POST without 

POST codes. 

@ Reads POST codes from any IBM 
or compatible that emits POST codes. 
ISA/EISA/MCA. 

© Compatible with Micro Channel 

computers. 


6 Dip switch allows easy selection of I/O ports to read. 

Ө Includes tri-state LOGIC PROBE to determine actual chip failures. 
@ Manual includes chip layouts and detajled POST procedures for all 
major ВІО5 5, 


€ MEMORY TEST - “Місго-ӛсоре” 5.0 has по limitations as to the size of 
memory it can accurately test. Micro-Scope now also tests up to 2 meg of video 
memory! 

€ MEMORY EXAMINE - Displays any physical bit of memory. Very useful for 
determining memory conflicts. Very useful for determining available 

memory space. 

@ BATCH CONTROL - All tests, even destructive, may be selected for testing. 
6 ERROR LOGGING - Automatically inputs crrors during testing to an error log. 
€ AUTOMAPPING - Automatically bad sector maps errors found on hard disks. 
© IRQ DISPLAY - Show bits enabled in IRQ chip for finding cards that are 
software driven. (Network, etc.) 

@ IRQ CHECK - Talks directly to hardware and shows I/O address and IRQ of 


This is the perfect package for all repair 
technicians and self-maintainers. 


Call MICRO 2000, Inc. for volume 
discounts and after sales service! 


devices that respond. 8 00-8 64 -8 008 
& SECTOR EDITOR - Allows the editing of any sector of floppy or hard disk 1100 E. Broadway, Suite 301 * 
media (even track 0). Glendale, California 91205 
к RN don't have enough space here for everything this 818-547-0125 • Fax 818-547-0397 


Circle 282 on Inquiry Card. 


© AUSTRALIA — MICRO 2000 Australia, Р.О, Box 1777, Wollongong, NSW 2500. Tel: (042) 564446. 
e UK - MICRO 2000 Europe, Р.О. Box 2000, Latchworth, Herts, S661 TG., England. Tel: +44 462 483483, Fax: +44 462 481484. 
• CANADA - Business Data Systems, 169 Burnside Drive, London, Ontario, Canada NSW SVS. Tel: (416) 777-2479 Fax: (519) 249-5420. 


YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the Direct Link Card by mail or fax. Let them know you saw it in BYTE. 


Inquiry No. Page No. Phone No. 
A 
61-62 ABACUS SOFTWARE 51 800-451-4319 
63 ACMA COMPUTERS INC (N.A.) 58 800-786-6888 
232 ADD NET COMPUTERS & S/W 279 800-951-1113 
64 ADOBE SYSTEMS INC (М А.) 133 800-833-6687 
65-66 ADVANCED LOGIC RESEARCH 127 714-581-6770 
69 ADVANCED MICRO DEVICES 40-41 800-222-9323 
204 AETECH 278 619-431-7714 
175-176 AGE LOGIC 147 619-455-8600 
68 AITECH INTERNATIONAL 221 800-882-6164 
67 ALADDIN KNOWLEDGE SYS 173 800-223-4277 
ы AMBRA COMP CORP (N.A.) 328-33 800-252-6272 
ext. 339 
ы AMBRA COMP CORP (НА) 1368-137 800-252-6272 
ext. 340 
и AMERICA ONLINE INC (N.A.) 168A-B 800-827-6364 
70 AMERICAN POWER CONV 208 800-800-4АРС 
DPT.A2 
258 AMREL TECHNOLOGY, INC 285  800-8B8AMREL 
530 ANTEX ELECTRONICS 4815 31 310-532-3092 
ы APPLE COMPUTER INC 11-13 
547-548 APPRO INTERNATIONAL INC 264PC2 408-732-6091 
189-190 ARISTO GRAPHIC SYS (EUROPE)  53+49-40-8500425°° 
189-190 ARISTO GRAPHIC SYS (U.S.) 53 800-631-7646 
229-230 ARNET CORPORATION 261 800-377-5515 
193 ASK-ME MULTIMEDIA 52 612-531-0603 
176-178 AT & T PARADYNE 134 800-554-4996 
ext. 96012 
272 ATRIE TECHNOLOGY INC 285 
200-201 AT&T MULTIMEDIA S/W SOLU 90 800-448-6727 
7172 AUSTIN COMPUTER SYS (М.А) 102 800-331-1701 
274 AUTOTIME 265 503-452-6577 
B 
450 BIX 301 800-695-4775 
544 BMAK COMPUTERS 481514 805-563-7777 
73-74 BORLAND INTL Cll, 1 
ext. 5730 
f BYTE SUB MESSAGE 235 
C 
268 CD RESEARCH COMPANY LTD 283 905-513-6800 
284 CEQUADRAT 185449-241-96311-01* 
501 CHERRY MIKROSCHALTER 
GMBH (INT'L) 230-231 — +49-964-3180 
531 CHICONY 4815 9 +886-3-323-5743" 
ы CITADEL SYSTEMS 128A-B 600-962-0701 
198 CITADEL SYSTEMS 129 800-962-0701 
220 CITITRONICS 277  B18-855-5688 
504 COBALT BLUE 481524 404-518-1116 
75-76 | COLORADO MEMORY SYS 182 800-451-0897 
77 COMPAQ COMP CORP (N.A) 20-21 800-345-1516 
79 COMPAQ COMP CORP (МА) 184-195 — 800-345-1518 
B0 COMPAQ PORTABLES (N.A.) 23 800-345-1518 
78 COMPAQ PRINTERS (N.A.) 100-101 800-345-1516 
81 COMPAQ SYSTEMS (М.А.) 72-74 — 800-345-1518 
502-503 COMPEX INC (INT'L) 69 714-630-7302 
B2 COMPUSERVE (INTL) 97 614-529-1349 
Р COMPUSERVE (N.A.) S6A-8 800-848-8199 
82 COMPUSERVE (N.A.) 97 800-848-6199 
85 COMPUTER ASSOCIATES 85 800-225-5224 
DEPT 25500 
86 COMPUTER ASSOCIATES 131 800-531-5236 
205 COMPUTER DISC WAREHSE 258-259 800-959-4COW 
233 COMPUTER MODULES 282 408-496-1881 
505 COMPUTER QUICK (INTL) 236 415-881-8330 
546 COMPUTERLANE UNLTD 264PC3 518-884-8644 
267 CONTROL CONCEPTS, INC 284 800-922-9259 
ext. 6444 
87 COREL SOFTWARE 22 800-772-6735 
ext. 28 
88 COREL SOFTWARE 150 800-772-8735 
ext. 28 
169 CREATIVE LABS INC 8-9 800-998-( АВ5 
275 CSE CONVERSION 287 800-727-7445 
89-90 CTX INTERNATIONAL INC 166 — 809-595-6146 
234 CURTIS INC 282 612-631-9512 
506-507 CYBEX CORP (INTL) CIV 205-430-4030" 
206-207 CYBEX CORP 266 205-430-4030" 
91 CYRIX 162-163 800-462-9749 
D 
180 DALLAS SEMICONDUCTOR 50 800-258-5061 
259 DATA 1/0 286 800-332-6246 
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Inquiry No. Page No. Phone No. 
236 DATALUX CORP (INTL) 285 444-306-876718 
235 DATALUX CORP (INTL) 286 +44-306-8767 18 
236 DATALUX CORP (N.A} 285 800-DATALUX 
235 DATALUX CORP (МА) 286  800-DATALUX 
* DATAPRO 20-21 
. DATAPRO 194-195 
224 DATAVISION 276 
276 DDTEC 208 800-289-1940 
Ы DELL COMPUTER CORP (N A.) СІП! 800-626-8260 
. DELL COMPUTER CORP (М А.) CIV — 800-626-8260 
ы DELL COMPUTER CORP (N.A.) §4A-65 — 800-626-8260 
96 DIAGSOFT INC 219 800-342-4763 
541 DIALOGIC TELECOM EUROPE 48524 
273 DIALOGUE TECHNOLOGY 285 4896-2.0317814" 
208-209 DISTRIBUTED PROCESSING TECH 273  800-322-4DPT 
508-509 DR HUGGLE А PARTNER GMBH 4815 13 +49-241-403117 
92 DSP DEVELOPMENT CORP 164 — 800-777-5151 
182 DSP SOLUTIONS / DIGISPEECH 167 910-621-1787 
93 EASTERN SYSTEMS 238 508-356-3223 
280-261 EDEN'S TECHNOLOGY CORP 288 309-862-1704 
533-534 ELEXINFORMATION SYS INC — 48$ 27 415-325-8071 
94 ELIASHIM MICROCOMPUTERS 52 «972-4-528613"* 
510 EUTRON 4BIS 10«39-35-692-229* 
231 EXXUS 271 800-557-1000 
511 FAST ELECTRONIC GMBH 4815 23 «49-89-539800-20 
171 FIFTH GENERATION 223 800-759-2815 
527 FIRST INTL COMPUTER (INTL) 74 +686-2-7174500" 
210-211 FIRST SOUACE INTL 270 714-588-9866 
85 FRAME TECHNOLOGY (М.А) 136A мови: 

ext. 
290-291 FUTURESOFT ENGINEERING 274 713-496-9400 
G 
: GATEWAY 2000 112A-X — 800-846-2058 
а GATEWAY 2000 112-113 800-846-2058 
266 GENERAL TECHNICS 284 800-487-2538 
97-98 GLENCO ENGINEERING 205 800-562-2543 
83-84 GREENVIEW DATA 77 800-458-3348 
512 GREY MATTER LTD (INT) 217 444-0364-53071"* 
237-238 GTEK INC 282 800-282-4835 
H 
264 HARPER COLLINS 268 444-0903-873633"* 
99-100 HAUPPAUGE COMPUTER WORKS 242 800-443-6284 
. HEWLETT PACKARD 15 800-443-1254 
ext. 785 
Ы HEWLETT PACKARD 24-25 — 800-552-8500 
ext, 7858 
278-279 HORIZONS TECHNOLOGY 114 619-292-8331 
101 HUMMINGBIRD COMM 207 905-470-1207" 
| 
. IBM - DIRECT (N.A.) 152A-D 800-IBM-2-YOU 
513 IBM- NETWORKING SYS (INTL) 33 443-1-21145-4490 
102 ІВМ. PERSONAL SW SYSTEMS 43 ке - 
ext. 
103 IBM - PERSONAL SAV SYSTEMS 45 8003 қы 
ext. 
104 ІВМ. PERSONAL SW SYSTEMS 47 азам 
ext. 
105 ІВМ. SYSTEMS 120-123 — 800-772-2227 
106 ІВМ. WORKSTATIONS 86-87 — 800-IBM-6676 
ext. 669 
525-536 IGC INC 48155 408-441-0366 
185-186 INFORMATION FOUNDATION 212 800-436-8649 
107 INTEGRAND RESEARCH 158 209-651-1203 
110 INTEL CORP B0A-B 800-538-3373 
108 INTEL CORP 80-81 — 800-538-3373 
109 INTEL CORP (N.A.) 48A-D — 800-538-3373 
239 10 TECH 283 216-139-4091 
111 IOMEGA 64 800-777-4045 
167-168 ITERATED SYSTEMS 222 800-4FRACTL 
J 
240 J B TECHNOLOGIES 264 800-688-0908 
112 JAMECO ELECTRONICS 241 800-831-4242 
М JDR MICRODEVICES 281 800-538-5000 
қ JOURNAL ОҒ OBJ ORIENT 
PROGRAMMING 48IORC 1:2 212-274-0640 


| 814 


Inquiry No. Page No. Phone No. 
K 
113 KEA SYSTEMS LTD 226 800-663-8702 
241 KILA 282 303.444.7737 
114-115. KINGSTON TECHNOLOGY 109 714-435-2600 
KUO FENG CORP 4815 11 «886-2-754-8498"" 
L 
225-226 LA TRADE 264 — 800-433-3720 
242 LAGUNA DATA SYSTEMS 286  800-938-TAPE 
116 LAHEY COMPUTER SYSTEMS 152 800-548-4778 
183-184 LEAD TECHNOLOGIES 148 800-637-4699 
515 LIGATURE LTD 4815 15 
516 LOGIC PROGRAMMING ASSOC 4816 26 «44-81-874-0449* 
223 LOGICAL CONNECTION 278 800-238-9415 
117-118 LOGITECH INC 191 800-732-3180 
ext. 67 
119 LOTUS DEVELOPMENT 145 800-TRADEUP 
ext. 8252 
M 
173-174 MAG INNOVISION 124 800-827-3998 
552 MANCHESTER EQUIPMENT CO 265 516-435-1199 
202-203 MARX DATENTECHNIK GMBH 160 -49-8403-1555 
4 MCGRAW HILL BOOKSTORE 234 800-352-3566 
ы MCGRAW-HILL PROF В REF DIV 239 800-822-6158 
170 MEDIA VISION (N.A.) 141 800-645-5870 
287 MEDIA VISION (N.A ) 159 800-845-5870 
228 METATEC SYSTEMS 276 800-448-2323 
282 MICRO 2000 295 800-864-8008 
517 MICRO DESIGN INTL 48529 — 407-077-8333 
214-215 MICRO SOLUTIONS COMP PROD 267 800-295-1214 
216-217 MICRO SOLUTIONS COMP PROD 269 — B00-295-1214 
543 MICRODATA SYSTEM SRI 4815 26439 1 87 988 460 
221-222 MICRO-INTERNATIONAL, INC 260 800-967-5667 
213 MICROPROSE SOFTWARE 262  800-879-PLAY 
а MICROSOFT CORP 19 
е MICROSOFT CORP 116 — 800-871-3269 
ext. KWS 
. MICROSOFT CORP 117 
ы MICROSTAR LABORATORIES 283 206-453-2345 
be MICROWAY 197 506-746-7341 
526 MINICOM LTD 4815 28 +972-2-637576"" 
129 MINUTEMAN 59 800-238-7272 
265 MITAC 283 +886-2-509-0979" 
538 MITAC INT'L CORP 4815 19 «886-2-5018231 
540 MITAC INT'L CORP 4815 21 4888-2-5018231 
122 MKS/MORTICE KERN SYSTEMS 209 519-884-2251 


524-525 MOTOROLA UDS 


4815 2 433-1-41174130" 


537-538 MULTIPORT COMPUTER-SYS 4815 12:49-991-29017-20” 


М 
529 МАС 4815 30+44-865-310130°° 
123-124 МАМАО USA CORP (М.А) 89 310-325-5202 
243 NATIONAL INSTRUMENTS 267 800-433-3488 
е NATIONAL INSTRUMENTS 48IDRC 1-2 512-794-0100 
518 NATIONAL INSTRUMENTS 48157 800-433-3488 
ы NETWORK COMPUTING DEV (М.А) 217 800-800-9599 
212 NEVADA COMPUTER 272 800-654-7762 
125 NORTON-LAMBERT 35 805-964-6767 
126 NSTL 247 215-841-5600 

0 
а OBJECT MAGAZINE 4BIDRC 1-2 212-274-0640 
545 OEM LIMITED, INC 4815 22 617-938-5042°" 
127 OKIDATA 119 800-ОКІ-ТЕАМ 

axt. 264 

197-198 OLIVETTI (NA) 135 — 800-633-8909 
195-196 OLIVETTI (МА) 181 800-633-9909 
528 ON TIME MKT / 

KARSTEN PETERSEN 4815 32 -49-40-437472 
227 ORION RESEARCH LABS 280 800-669-8088 
128 OSBORNE MCGRAW-HILL 237 
244 OVERLAND OATA INC 286 — 800-729-8725 

P 
130 PATTON & PATTON 232 800-525-0082 

ext. 112 

s PC DIGEST / NSTL (INTL) 133 800-257-9402 
» PC DIGEST / NSTL 233 800-257-402 
131-132 PC POWER & COOLING 107 800-722-6555 
133 PERSOFT INC 211 800-368-5283 
245 PERSONAL TEX 267 415-388-8853 
134 PHAR LAP SOFTWARE INC 143 617-661-1510 


inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. 
519 PHILIPS MONITORS (INTL) 2-3 431-40733983" | * SILICON GRAPHICS 16-17 800-431-4331 285-286 TRAVELING SOFTWARE 4815 25 
269 РІКА TECHNOLOGIES 282 613-591-1555 ext. B22 260 TRI VALLEY TECHNOLOGY INC 283 510-447-2030 
135-136 PINNACLE MICRO 7 714-727-3300 ˆ SILICON GRAPHICS (N.A.) 16А-В — | 253 ‘TRIBAL MICROSYSTEMS 286 510-623-8850 
137 PIONEER NEW MEDIA TECH 105 800-LASER-ON 5 523 TRITON TECHNOLOGIES (NTL) 56 908-855-3440 
138 PKWARE INC 4707773 BL MB soe INE 288 800-69-41 ер TYPHOON SOFTWARE 264PC 4 — 805-966-7633 
194 POET SOFTWARE (NA) 32A 6009508845 | 289 S'NW COMPUTERS & ELECTRONICS 76 212-463-8335" 
139 — POPKINSW&SYSTEMSINC 227 212-571-3434 | 191192 SOFTLANDMS SOFTWARE —— V 
. PRODEA SOFTWARE CORP 253 В00-РВОРЕА 1 | 521 SOFTLINE COR 4815 16 718-438-2315 158 VERMONT CREATIVE SOFTWARE 156 802-848-3502" 
120 ^ PROGRAMMERSPARADISE S455 800-4578 7590 SOFTWARE LINK, THE 287 4045120705 әд VICTORY ENTERPRISES TECH 284 — 800-727-3475 
140 PSION UK «босаған | 77 — SOPTWARESEBURITT Yi 90544654287 | eo | (EN ШЕ 228 — 503.759-0521 
SONY (М.А) 202 201-476-8199 ^ 160.161 VIEWSONIC 83 909-869-7976 
148 — STATSOFT 229 918-583-4149 — 487.188 VISIONWARE 155 415-325-2113 
246 QUALSTAR CORP 286 818-842-5822 | 149 STRATEGIC MAPPING (М.А.) 231 542 VOCALTEC LTD (INTL) 118 
141 QUARTERDECK OFFICE SYS 60-61 310-392-9851 172 = SUPRA CORP (N.A.) 149 800-727-8647 
142 QUATECH INC 256 800-553-1170 166 SYMANTEC p- т W 
& 
27 МАТСОМ 27 519-886-3700 
| R р wee ОНЦ mi Roue 549 WELLS FARGO BANK 264PC 1 800-PC-WELLS 
RAIMA CORP 39 — 800-327-2462 — 283 WESTCOAST MICRO 280 619-581-6040 
“Se Ld. i ж 
ali . WORDPERFECT CORP 29-31 800-526-2615 
219 RECORTEC INC 275 800-729-7654 252 TALKING TECHNOLOGY INC 282 800-685-4884 Ж WORDPERFECT CORP 92-93 800-526-2615 
247-248 RGB COMPUTER & VIDEO INC 288 800-535-7875 251 TALKING TECHNOLOGY (NC 288 800-955-4884 
145 ROSE ELECTRONICS 210 800-332-0343 522  TECHPOWER COMPANY LTD 4815 30 +886-2-753.1940"° 
533-534 ROTRON SOFTWARE AG (INTL) 149 %44-84-409252 152 TEKTRONIX 99 800-835-Б н "i 163-164 ХУТ SOFTWARE INC xu Bohr 
ext. 
S 154 — TEXAS INSTRUMENTS 38-37 800-527-3500 Z 
532 SAMTRON (INTL) 73-82-2.774-6659" 1523 TEXAS INSTRUMENTS 111 800.527.3500 — 465  ZEOS INTERNATIONAL 174-175 — 800-554-5226 
146 SEQUITER SOFTWARE INC 215 403-237-2410 281 TIEPIE ENGINEERING 283 +31-5106-704 256 Z-WORLD ENGINEERING 286 916-757-3737 
270-271 SHAFFSTALL CORP 287 800-248-3475 155 TOSHIBA AMERICA INC 157 800-457-7777 
181 SHAPEWARE 251 800-446-3335 216 TOTE-A-LAP 263 800-9-LAPTOP 
ext. EPS 257 TRANTOR SYSTEMS LTD 284 800-872-6867 * Correspond directly with company. 
262-263 SIGMA TECH SOFTWARE 282 816-368-6132 156-157 TRAVELING SOFTWARE 255 800-472-4735 "Indicates FAX Number 
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PRODUCT CATEGORY INDEX 


YOUR DIRECT LINK 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


Category No. 
inquiry No. Page No. 
1 ACCESSORIES /SUPPLIES 
§30 ANTEX ELECTRONICS 4815 31 
ы SONY (М.А.) 202 
261 TIEPIE ENGINEERING 283 
2 ADD-IN BOARDS 
229-230 ARNET CORP 261 
233 COMPUTER MODULES 282 
234 CURTIS INC 282 
208-209 DISTRIBUTED PROCESSING TECH 273 
280-281 EDEN'S TECHNOLOGY CORP 288 
98-100 HAUPPAUGE COMPUTER WORKS 242 
112 JAMECO ELECTRONICS 241 
287 MEDIA VISION (N.A.) 159 
142 QUATECH INC 256 
252 TALKING TECHNOLOGY INC 282 
3 BAR CODING 
533-534 ROTRON SOFTWARE AG 149 
159 VIDEX, INC 228 
4 COMMUNICATIONS / 
NETWORKING 
280-281 EDEN'S TECHNOLOGY CORP 288 
237-238 СТЕК INC 282 
117-118 LOGITECH INC 191 
526 MINICOM LTD 4815 28 
524-525 MOTOROLA UDS 4815 2 
269 PIKA TECHNOLOGIES 282 
145 ROSE ELECTRONICS 210 
262-263 SIGMA TECH SOFTWARE 282 
252 TALKING TECHNOLOGY INC 282 
5 COMPUTER SYSTEMS 
63 ACMA COMPUTERS INC (N.A.) 56 
65-66 ADVANCED LOGIC RESEARCH 127 
ы AMBRA COMPUTER CORP (N.A.) 32B-33 
ы AMBRA COMPUTER CORP (М.А.) 1368-137 
‘ APPLE COMPUTER INC 11-13 
547-548 APPRO INTERNATIONAL INC 264PC 2 
81 COMPAQ - SYSTEMS 72-74 
77 COMPAQ COMPUTER CORP (М.А) 20-21 
79 COMPAQ COMPUTER CORP (N.A.) 194-195 
78 COMPAQ PRINTERS (М.А.) 100-101 
s DELL COMPUTER CORP (N.A.) сш 
P DELL COMPUTER CORP (N.A.) CIV 
ы DELL COMPUTER CORP (М.А.) 64А-65 
я САТЕУУАҮ 2000 112А-Х 
» GATEWAY 2000 112-113 
ж IBM - DIRECT (М.А.) 152A-D 
105 IBM - SYSTEMS 120-123 
106 IBM - WORKSTATIONS 86-87 
535-536 IGC INC (INT'L) 4815 5 
109 INTEL CORP (N.A.) 48A-D 
241 KILA 282 
552 MANCHESTER EQUIPMENT CO 265 
265 MITAC 283 
539 MITAC INTL CORP 4815 19 
540 MITAC INT'L CORP 4815 21 
126 NSTL 247 
545 OEM LIMITED, INC 4815 22 
131-132 PC POWER & COOLING 107 
140 PSION 189 
219 RECORTEC INC 275 
Е SILICON GRAPHICS 16-17 
т SILICON GRAPHICS (N.A.) 16A-B 
522 TECHPOWER COMPANY LTD 4815 30 
260 TRI VALLEY TECHNOLOGY INC 283 
283 WEST COAST MICRO 280 
165 ZEOS INTERNATIONAL 174-175 
6 DATA ACQUISITION 
239 IO TECH 283 
ы MICROSTAR LABORATORIES 283 
243 NATIONAL INSTRUMENTS 287 
ы NATIONAL INSTRUMENTS 48IDRC 1-2 
142 QUATECH INC 256 
249 SILICONSOFT, INC 288 
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Category No. 
inquiry No. Page No. 
261 TIEPIE ENGINEERING 283 
7 DISK & OPTICAL DRIVES 
268 CD RESEARCH COMPANY LTD 283 
267 CONTROL CONCEPTS, INC 284 
266 GENERAL TECHNICS 284 
111 IOMEGA 64 
240 J B TECHNOLOGIES 284 
517 MICRO DESIGN INT'L 4815 29 
214-215 MICRO SOLUTIONS COMP PROD 267 
216-217 MICRO SOLUTIONS COMP PROD 269 
537-538 МІЛТІРОНТ COMPUTER-SYSTEME 4815 12 
135-136 PINNACLE MICRO 7 
137 PIONEER NEW MEDIA TECH 105 
288 S. A. G. ELECTRONICS 268 
257 TRANTOR SYSTEMS LTD 284 
8 DISKETTES/DUPLICATORS 
254 VICTORY ENTERPRISES TECH 284 
9 FAX BOARDS/MACHINES 
524-525 MOTOROLA UDS 4815 2 
172 SUPRA CORP (N.A.) 149 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 

189-190 ARISTO GRAPHIC SYSTEMS 53 
11 KEYBOARDS 
501 CHERRY 

MIKROSCHALTER GMBH (INTL) 230-231 
236 DATALUX CORP (N.A.) 285 
12 LAN HARDWARE 
502-503 COMPEX INC (INT'L) 89 
506-507 CYBEX CORP (INT'L) CIV 
206-207 CYBEX CORP 266 
223 LOGICAL CONNECTION 278 
526 MINICOM LTD 4815 28 
537-538 MULTIPORT COMPUTER-SYSTEME 4815 12 
131-132 PC POWER А COOLING 107 
288 S. A. G. ELECTRONICS 268 
13 LAPTOPS & NOTEBOOKS 
232 ADD NET COMPUTERS & SOFTWARE 279 
« AMBRA COMPUTER CORP (М.А) 328-33 
ы AMBRA COMPUTER CORP (М.А.) 1388-137 
258 AMREL TECHNOLOGY, INC 2B5 
71-72 AUSTIN COMPUTER SYSTEMS (М.А) 102 
531 CHICONY 4815 9 
80 COMPAQ PORTABLES (N.A.) 2-3 
273 DIALOGUE TECHNOLOGY 285 
527 FIRST INT'L COMPUTER (INT'L) 74 
x HEWLETT PACKARD 15 
« ІВМ - DIRECT (М.А.) 152A-D 
240 J B TECHNOLOGIES 284 
* JOR MICRODEVICES 281 
221-222 MICRO-INTERNATIONAL. INC 260 
§39 MITAC INTL CORP 4815 19 
540 MITAC INTL CORP 4815 21 
197-198 OLIVETTI (М.А.) 135 
195-198 OLIVETTI (N.A.) 181 
288 S'N'W COMPUTERS & ELECTRONICS 76 
153 TEXAS INSTRUMENTS 111 
155 TOSHIBA AMERICA INC 157 
218 TOTE-A-LAP 263 
165 ZEOS INTERNATIONAL 174-175 
14 MAIL ORDER 
p AMBRA COMPUTER CORP (М.А) 328-33 
z AMBRA COMPUTER CORP (N.A.) 1368-137 
220 CITITRONICS 277 
205 COMPUTER DISCOUNT WAREHSE 258-259 
546 COMPUTERLANE UNLTD 264PC 3 
533-534 ELEX INFORMATION SYSTEMS INC 4815 27 
231 EXXUS 271 
ж IBM - DIRECT (М.А.) 152A-D 
112 JAMECO ELECTRONICS 241 
213 MICROPROSE SOFTWARE 262 
212 NEVADA COMPUTER 272 


Catagory No. 

Inquiry No. Page No. 
ig PC DIGEST / NSTL (INTL) 133 
Р PC DIGEST / NSTL 233 
120 PROGRAMMER'S PARADISE 54-55 
289 S'N'W COMPUTERS & ELECTRONICS 76 
261 TIEPIE ENGINEERING 283 
15 MEMORY/CHIPS/UPGRADES 
69 ADVANCED MICRO DEVICES 40-41 
274 AUTOTIME 285 
220 CITITRONICS 277 
91 CYRIX 162-163 
210-211 FIRST SOURCE INT'L 270 
110 INTEL CORP 80A-B 
108 INTEL CORP 80-81 
‚109 INTEL CORP (N.A.) 48A-D 
112 JAMECO ELECTRONICS 241 
114-115 KINGSTON TECHNOLOGY 109 
225-226 LA TRADE 284 
16 MISCELLANEOUS 

HARDWARE 

544 BMAK COMPUTERS 4815 14 
224 DATAVISION 276 
99-100 HAUPPAUGE COMPUTER WORKS 242 
107 INTEGRAND RESEARCH 158 
283 WEST COAST MICRO 280 
17 MODEMS /MULTIPLEXORS 
178-178 AT & T PARADYNE 134 
272 ATRIE TECHNOLOGY INC 285 
P JDR MICRODEVICES 281 
524-525 MOTOROLA UDS 4815 2 
227 ORION RESEARCH LABS 280 
172 SUPRA CORP (N.A.) 149 
18 MONITORS & TERMINALS 

89-90 CTX INTERNATIONAL INC 186 
235 DATALUX CORP (N.A.) 286 
514 KUO FENG CORP 4815 11 
173-174 MAG INNOVISION 124 
123-124 NANAO USA CORP (N.A.) 89 
519 PHILIPS MONITORS (INT'L) 2-3 
532 SAMTRON (INT'L) 73 
160-161 "VIEWSONIC 83 
19 MULTIMEDIA 

232 ADD NET COMPUTERS & SOFTWARE 279 
284 CEQUADRAT 185 
169 CREATIVE LABS INC 8-8 
182 DSP SOLUTIONS / DIGISPEECH 187 
99-100 HAUPPAUGE COMPUTER WORKS 242 
170 MEDIA VISION (N.A.) 141 
" MICROSOFT CORP 116 
á MICROSOFT CORP 117 
T SILICON GRAPHICS 16-17 
З SILICON GRAPHICS (N.A.) 16A-B 
249 SILICONSOFT, INC 288 
542 VOCALTEC LTD (INT'L) 118 
20 PRINTERS/PLOTTERS 

232 ADD NET COMPUTERS & SOFTWARE 279 
64 ADOBE SYSTEMS INC (N.A.) 133 
Б HEWLETT PACKARD 24-26 
223 LOGICAL CONNECTION 278 
§52 MANCHESTER EQUIPMENT CO 285 
127 OKIDATA 118 
289 S'N'W COMPUTERS & ELECTRONICS 76 
152 TEKTRONIX 99 
154 TEXAS INSTRUMENTS 36-37 
21 PROGRAMMABLE 

HARDWARE 

259 DATA VO 286 
94 ELIASHIM MICROCOMPUTERS §2 
511 FAST ELECTRONIC GMBH 4815 23 
Ы JDR MICRODEVICES 281 
202-203 MARX DATENTECHNIK GMBH 160 
127 OKIDATA 119 
253 TRIBAL MICROSYSTEMS 286 
256 Z-WORLD ENGINEERING 286 


YOUR DIRECT LINK 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on your Direct Link Card! 


Category No. 
Inquiry No. Page No. 
22 SCANNERS/OCR/ 
DIGITIZERS 
533-534 ЕГЕХ INFORMATION SYSTEMS INC 4815 27 
94 ELIASHIM MICROCOMPUTERS 52 
515 LIGATURE LTD 4815 15 
127 OKIDATA 119 
520 RECOGNITA (INT'L) сш 
23 TAPE DRIVES 
75-76 COLORADO MEMORY SYSTEMS 182 
111 IOMEGA 64 
242 LAGUNA DATA SYSTEMS 286 
214-215 MICRO SOLUTIONS COMP PROD 267 
216-217 MICRO SOLUTIONS COMP PROD 269 
537-538 МІЛТІРОНТ COMPUTER-SYSTEME 4815 12 
244 OVERLAND DATA INC 286 
246 QUALSTAR CORP 286 
270-271 SHAFFSTALL CORP 287 
288 S. A. G. ELECTRONICS 268 
24 UPS 
70 AMERICAN POWER CONVERSION 208 
129 MINUTEMAN 59 
131-132 PC POWER & COOLING 107 
25 BUSINESS 
284 HARPER COLLINS 288 
276-279 HORIZONS TECHNOLOGY 114 
119 LOTUS DEVELOPMENT 145 
130 PATTON & PATTON 232 
3 PRODEA SOFTWARE CORP 253 
533-534 ROTRON SOFTWARE AG 149 
149 STRATEGIC MAPPING (N.A.) 231 
26 CAD/CAM 
189-190 ARISTO GRAPHIC SYSTEMS 53 
543 MICRODATA SYSTEM SRI 4815 26 
181 SHAPEWARE 251 
255 WINTEK CORP 287 
27 . COMMUNICATIONS/ 
NETWORKING 
175-176 AGE LOGIC 147 
290-291 FUTURESOFT ENGINEERING 274 
535-536 IGC INC (INTL) 4815 5 
526 MINICOM LTD 4815 28 
125 NORTON-LAMBERT 35 
227 ORION RESEARCH LABS 280 
133 PERSOFT INC 211 
250 SOFTWARE LINK, THE 287 
156-157 TRAVELING SOFTWARE 255 
285-286 TRAVELING SOFTWARE 481S 25 
523 TRITON TECHNOLOGIES (INT'L) 56 
187-188 VISIONWARE 155 
549 WELLS FARGO BANK 264PC 1 
28 DATA ACQUISITION 
243 NATIONAL INSTRUMENTS 287 
518 NATIONAL INSTRUMENTS 48157 
29 DATABASE 
85 COMPUTER ASSOCIATES 85 
86 COMPUTER ASSOCIATES 131 
508-509 DR HUGGLE & PARTNER GMBH 4815 13 
278-279 HORIZONS TECHNOLOGY 114 
а RAIMA CORP 39 
T WORDPERFECT CORP 92-93 
30 EDUCATIONAL 
61-62 ABACUS SOFTWARE 51 
204 AETECH 278 
31 ENGINEERING/SCIENTIFIC 
275 CSE CONVERSION 287 
508-509 DR HUGGLE & PARTNER GMBH 4815 13 


Category No. 
Inquiry No. Page No. 
92 DSP DEVELOPMENT CORP 164 
278-279 HORIZONS TECHNOLOGY 114 
167-168 ITERATED SYSTEMS 222 
245 PERSONAL TEX 287 
181 SHAPEWARE 251 
32 ENTERTAINMENT 
228 METATEC SYSTEMS 276 
33 GRAPHICS 
68 AITECH INTERNATIONAL 221 
189-190 ARISTO GRAPHIC SYSTEMS 53 
200-201 AT&T MULTIMEDIA S/W SOLUTIONS 90 
87 COREL SOFTWARE 22 
88 COREL SOFTWARE 150 
183-184 LEAD TECHNOLOGIES 148 
123-124 NANAO USA CORP (М.А.) 69 
181 SHAPEWARE 251 
34 MACINTOSH 
284 CEQUADRAT 185 
35 MAIL ORDER 
205 COMPUTER DISCOUNT WAREHSE 258-259 
505 COMPUTER QUICK (INT'L) 236 
120 PROGRAMMER'S PARADISE 54-55 
521 SOFTLINE CORP 4815 16 
36 MATHEMATICAL/ 

STATISTICAL 
529 NAG 4815 30 
245 PERSONAL ТЕХ 287 
148 STATSOFT 229 
150-151 SYSTAT INC 161 
37 MISCELLANEOUS 

SOFTWARE 
544 BMAK COMPUTERS 4815 14 
96 DIAGSOFT INC 219 
528 ON TIME МКТ / 

KARSTEN PETERSEN 4815 32 

551 TYPHOON SOFTWARE 264PC 4 
38 ON-LINE SERVICES 
ы AMERICA ONLINE INC (N.A.) 168A-B 
450 BIX 301 
82 COMPUSERVE 97 
39 OPERATING SYSTEMS 
64 ADOBE SYSTEMS INC (N.A.) 133 
102 IBM - PERSONAL S/W SYS 43 
103 IBM - PERSONAL S/W SYS 45 
104 IBM - PERSONAL S/W SYS 47 
= NETWORK COMP DEVICES (N.A.) 217 
141 QUARTERDECK OFFICE SYSTEMS 60-61 
40 PROGRAMMING LANGUAGES/ 

TOOLS 
204 AETECH 278 
504 COBALT BLUE 4815 24 
508-509 ОН HUGGLE & PARTNER GMBH 4815 13 
93 EASTERN SYSTEMS 238 
83-84 GREENVIEW DATA 77 
512 GREY MATTER LTD (INT'L) 217 
§13 IBM - NETWORKING SYSTEMS (INT'L) 33 
116 LAHEY COMPUTER SYSTEMS 152 
183-184 LEAD TECHNOLOGIES 148 
516 LOGIC PROGRAMMING ASSOC 4815 26 
ж MICROWAY 197 
528 ON TIME MKT / 

KARSTEN PETERSEN 4815 32 

134 PHAR LAP SOFTWARE INC 143 
194 POET SOFTWARE (N.A.) 32A 
139 POPKIN S/W & SYSTEMS INC 227 
120 PROGRAMMER'S PARADISE 54-55 
146 SEQUITER SOFTWARE INC 215 
166 SYMANTEC 91 
251 TALKING TECHNOLOGY INC 288 
551 TYPHOON SOFTWARE 264PC 4 


Category No. 
inquiry No. Page No. 
271 WATCOM 27 
163-164 XVT SOFTWARE INC 224 
41 SECURITY 
67 ALADDIN KNOWLEDGE SYSTEMS 173 
501 CHERRY 

MIKROSCHALTER GMBH (INT'L) 230-231 
ы CITADEL SYSTEMS 128A-8 
199 CITADEL SYSTEMS 129 
180 DALLAS SEMICONDUCTOR 50 
94 ELIASHIM MICROCOMPUTERS 52 
510 EUTRON 4815 10 
511 FAST ELECTRONIC GMBH 4815 23 
97-98 GLENCO ENGINEERING 205 
202-203 MARX DATENTECHNIK GMBH 160 
143-144 RAINBOW TECHNOLOGIES 63 
147 SOFTWARE SECURITY 171 
44 SPREADSHEETS 
73-74 BORLAND INTERNATIONAL CH, 1 
45 UNIX 
95 FRAME TECHNOLOGY (N.A.) 136A 
83-84 GREENVIEW DATA 7? 
101 HUMMINGBIRD COMMUNICATIONS 207 
185-186 INFORMATION FOUNDATION 212 
122 MKS / MORTICE KERN SYSTEMS 209 
ы NETWORK COMP DEVICES (М.А.) 217 
191-192 SOFTLANOING SOFTWARE 222 
187-188 VISIONWARE 155 
46 UTILITIES 
171 FIFTH GENERATION 223 
264 HARPER COLLINS 288 
282 MICRO 2000 295 
138 PKWARE INC 132 
158 VERMONT CREATIVE SOFTWARE 156 
47 WINDOWS 
61-62 ABACUS SOFTWARE 51 
193 ASK-ME MULTIMEDIA 52 
200-201 AT&T MULTIMEDIA SW SOLUTIONS 90 
284 CEQUADRAT 185 
276 DDTEC 288 
280-201 EDEN'S TECHNOLOGY CORP 288 
512 GREY MATTER LTO (INT'L) 217 
101 HUMMINGBIRD COMMUNICATIONS 207 
113 KEA SYSTEMS LTD 226 
213 MICROPROSE SOFTWARE 262 
123-124 МАМАО USA CORP (N.A.) 89 
133 PERSOFT INC 211 
247-248 RGB COMPUTER & VIDEO INC 288 
249 SILICONSOFT, INC 288 
551 TYPHOON SOFTWARE 264PC 4 
187-188 VISIONWARE 155 
ы WORDPERFECT CORP 29-31 
48 WORD PROCESSING/DTP 
95 FRAME TECHNOLOGY (N.A.) 136A 
- MICROSOFT CORP 19 
" WORDPERFECT CORP 29-31 
122 MKS / MORTICE KERN SYSTEMS 209 
49 BOOKS/PUBLICATIONS 
61-62 ABACUS SOFTWARE 51 
E JOURNAL OF OBJ 

ORIENT PROGRAMMING 48IDRC 1-2 
* MCGRAW HILL BOOKSTORE 234 
Ы MCGRAW-HILL PROF & REF DIV 239 
ы OBJECT MAGAZINE 48IDRC 1-2 
128 OSBORNE MCGRAW-HILL 237 
51 MISCELLANEOUS 
ы BYTE SUB MESSAGE 235 
? ОАТАРНО 20-21 
% DATAPRO 194-195 
541 DIALOGIC TELECOM EUROPE 4815 24 
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For more information on any of the companies covered in articles, columns, or news stories 

in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the International edition. 


inquiry No. Page No. 
А 
1228 Access Computer 176 
Technologies 
1229 Acer America 176 
976, Acma Computers 176 
1230 
1284 Adobe Systems 115, 203, 249 
1231 Aero Computers 176 
1302 Aladdin Systems 252 
1281 Algor 249 
1036 Alpha Microsystems 4815-15 
977, Атах Engineering 176 
1232 
1294 AmerCom 254 
978, American Multisystems 176 
1233 
1132 AMT 246 
1136 Analog & Digital Peripherals 246 
Apple Computer 23, 66, 115, 125 
1446 Apricot 4815-4 
1467 АР5 4815-24 
979 Ares Microdevelopment 176 
980, AST Research 176 
1234 
1148 Asymetrix 240 
1472 ATMA Rendering Systems 4815-20 
1316 Avid Technology 254 
B 
Belt Atlantic 14, 66 
1235 Bell Computer 176 
1464 Biosoft 4815-17 
Boeing 23, 66 
1084 Borland International 23, 138 
1148 Broderbund Sottware 240 
1299 By Design 250 
С. 
1030 Cad-Capture 4815-30 
1236 CAF Technology 176 
1133 CalComp 246 
Canon 103, 125 
1438 CDL 4815-3 
1292 Century Software 250 
1447 Chase Research 4815-3 
1469 Cherwell Scientific 4815-20 
Publishing 
1300 Clear Sottware 252 
1475 Columbia Communications 4815-20 
1237 Commax Technologies 176 
981, Compaq Computer 48, 103, 176 
1238, 1239 
1240 CompuAdd Computer 176 
1242 Computers by Malone 176 
1241 Computer Technology 176 
982 Comtrade Electronics 176 
1451 Comwave 4815-15 
1021 Conic Systems 4815-26 
1243 Cornell Computer Systems 176 
1032 Corporate 2000 4815-32 
1140 Creative Labs 23, 246 
1443 Creative Technology 4815-13 
1023 Cross Products 4815-30 
D 
1305 DataBase Publishing Software 250 
983, Data Storage Marketing 176 
984, 1244, 1245, 1246, 1247 
1470 DCC Intemational 4815-20 


985, ПЕС 23, 57, 66, 103, 169, 


1062, 1254, 1255, 1321, 1322 176, 246 
1248, Deil Computer 48, 176 
1249 

1285 Design Sciences 249 
1250, Destiny Computer 176 
1251, 1252 

1253 Diamond Technologies 176 
1287 Digitalk 249 
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1456 D-Link 4815-14 
1289 DSP Development 252 
1256 DTK Computer 176 
986, Duracom Computer Systems 176 
987, 1257 
1258 Dyna Micro 176 
E 
1428 Ealanta Technologies 4815-13 
1078 Eastman Kodak 125, 153 
1435 Elonex 4815-14 
Epson 125, 153 
1025 European Printing Systems 4815-31 
1259 Everex 176 
F 
1080 Fargo Electronics 125, 153 
1457 First International Computer 4815-3 
1296 FIT Software 250 
1076 Fractal Design 165 
1424 Fujitsu Europe 4815-8 
988 Future Tech Systems 176 
G 
1150, Gateway 2000 176, 240 
1260 
1028 Gee Broadcast Systems 4815-17 
1427 Genicom 4815-4 
1144 Genoa Systems 246 
1433 Good Thinking 4815-4 
1297 Granite Software 254 
H 
989, HD Computers 176 
1261 
1320 Helix Software 254 
990 Hertz Computer 176 
1079, Hewlett-Packard 48, 66, 125, 
1262 153, 176, 203 
991 Hi Quality Systems 176 
1422 Hitachi New Media 4815-4 
1423 НМ Systems 4815-6 
1313 Horizons Technology 252 
1283 Hummingbird Communications 249 
| 
1155, ІВМ 23, 48, 66, 103, 125, 
1263 153, 176, 240 
1138 Identity 246 
1450 Image Micro 4815-4 
1301 іпк Development 254 
1264, Insight 176 
1265 
1266 Integrated Business 176 
Computers 
Intel 23, 103, 153 
1307 Interleaf 250 
992 International Data Systems 176 
1152 Interplay Productions 240 
J 
1278 Jandel Scientific 250 
1458 Jobstream Group 4815-17 
1471 John Walker Graphics 4815-18 
K 
1468 Kew Research 4815-26 
1160 Кеу Тголіс 240 
1455 КК Systems 4815-6 
1462 Kias 4815-28 
1480 Киік Computer Systems 4815-17 
1310 LapCAD Engineering 252 
1035 Layout 4815-28 
Lexmark 103, 125 
1267 Liberty Research 176 
1290 Logicraft 252 
993, Logisys 176, 246 
1139 
1082 Lotus Development 138 


inquiry No. Page No. 
M 
1034 Mac Connect 4815-31 
1022 Magos Software 4815-28 
1149 Maximum Storage 240 
1268, Mega Computer Systems 176 
1269 
| 994, Micro Express 176 
1270 
1077, Microgratx 165, 250 
1288 
995, Micron Computer 176 
1105 
1083, Microsoft 23, 66, 103, 125, 138, 
1153 153, 213, 240 
1106 MicroSource 176 
996 Microtech Computer 176 
1075 Microtest 151 
997  Microway 176 
988, MIS Computer Systems 176 
1107 
1108 Mitsuba 176 
1439, M.L. Electro-Optics 4815-8 
1441 
1440 Morley Electronics 481S-8 
N 
999, National Microcomputer 176 
1109 
1110, NCR 48, 176 
1221 
NEC 94, 103, 153 
1024 Network Managers 66, 4815-26 
1460 NextBase ABIS-20 
1280 Nomadic Systems 254 
1154 Northgate Computer Systems 240 
1318 Norton-Lambert 254 
Novell 66, 103 
0 
1436 Océ Graphics 4815-6 
Okidata 94, 103 
1111 Olivetti North America 176 
1449 Opus Technology 4815-10 
Р 
1474 Pacific Associates 4815-26 
Pacific Gas and Electric 66 
Pacific Telesis 66 
Panasonic Communication 125 
& Systems 
1291 Passport Designs 250 
1477 Pathtrace 4815-30 
PC Connection 23 
Pennant Systems 94 
Performance Technology 66 
1319 Phar Lap Soltware 254 
1112 РКІ 176 
1444 Pole Position Services 4815-12 
1315 Poly Software Intemational 254 
1222 Polywell Computers 176 
Powersoft 66 
1425, Principal 4815-3, 4815-30 
1465 Distribution 
Prism Networks 66 
Proteon 66 
Q 
QMS 103, 125 
1461 Quality Systems 4815-22 
and Software 
1158 Quantum Development 240 
Quantum Effects Designs 23 
1147 Quinton Systems 240 
R 
1278 Research Systems 252 
1481 Retail Business Solubons 4815-18 
1293 R.M. Dudley 250 
1304 Rosenthal Engineering 254 


inquiry No. Page No. 
S 
1113 SAI Systems Laboratories 176 
1114 Samsung Electronics 48, 176 
America 
1437 SEH Computertechnik 4815-6 
1453 Seikosha 4815-14 
1309 Shiva 250 
1027 Siemens Nixdort 4815-31 
Informationssysteme 
1142 Sigma Designs 246 
1442 Silicomp Italia 4815-12 
1298 Silicon Graphics 254 
1479 The Softer Side 4815-22 
1478 Softline Distribution 4815-24 
1033 Software AD 4815-32 
1223 Softworks Development 176 
1452 Spider Systems 4815-13 
1159 Stac Electronics 240 
1081 Star Micronics 94,125, 153 
America 
1430 S.T.l. 4815-8 
1161 Strategic Studies Group 240 
Sun Microsystems 23, 66, 103 
1020 SuperMemo World 4815-18 
1115 Swan Technologies 176 
1156 SyDOS 240 
1157, Symantec 240, 252 
1295 
1303 Synergy Communications 249 
T 
1224 Tangent Computer 176 
1312 TechKnowlogy 252 
1448 Technology Concepts 4815-10 
1429 Technology Ventures 4815-15 
Tektronix 103, 125, 153 
Texas Instruments 66, 103 
1463 TISL 4815-17 
1026 Tony Slack Software 4815-20 
1116 Top Data 176 
1117 Touché Micro Technologies 176 
1306 Triton Technologies 250 
1459 Tsien 4815-18 
U 
1029, Unipalm 4815-24, 4815-32 
1473 
1225 Uniq 176 
1118 Unitek Technology 176 
ұ 
1031 Vector Software 4815-32 
1432 Viglen 4815-10 
1421 Virgin Euromagnetics 4815-3 


Visual Software 4815-31 
Vortex Computersysteme 4815-4 
Vycor 250 
М 

Westem Systems ABIS-12 
Wingate Technologies 249 
WordPerfect 23, 252 
WorkStation Source 4815-18 
X 

Xecos 4815-3 
Хегох 57, 115, 125 
Xl Computer 176 
Xinetron 176 
XTree 254 
XVT Software 249 
Xyplex Europe 4815-6 
Z 

Zeos Intemational 176 
Zephyr Services 240 
Zygal Dynamics 481S-8 
ZyLab 252 


Bla: Your Coach 
to the Internet! 


sew” رر‎ Give BiX a try with our new 5 for Free Offer! Join BIX 


today and get 5 hours of evening and weekend access for freel 
5 h х Take the rest of the calendar month to explore ВІХ, and then 
ІЛЕ für. E continue for our standard $13 monthly membership fee. 
Z1 | Грр Further details and complete rate information аге 
^ , provided during registration. Using any communications 
program, dial 1-800-695-4882. At the “logon” prompt enter bix. 
Then at the "name?" prompt enter bix.byte39. if you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 for Froe plan daytrme rales (tw ) apply for access dunng primo timo hours. The 5 for Free offer та vakd Tor firsi-time mombers only 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 


resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 


part of the top technical team! 


If vou сан hack it 


Edward R. Swart 
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You may like it or not, but 
computers are changing the 
English language 


ne of the reasons English has become 
the international language of science 
is because of its willingness to in- 
corporate new words. There are over 
500,000 words in the Oxford English Dictionary, and if 
we add all the current technical and scientific terms to- 
gether with place, personal, and family names, this es- 
calates to over 1,000,000 words. 

Of course, English is a natural language, as opposed to 
programming languages like FORTRAN, C, Ada, and 
BASIC. Not everyone wants to learn how to program in 
a computer language. Much cffort has been expended 
on attempting to provide natural-language interfaces for 
database packages and other applications software. The 
advent of better voice-recognition technology will no 
doubt accelcrate this trend. But long before complete 
computer fluency in natural languages appears, a more 
subtle and profound change occurring in the English lan- 
guage itsell may erase the boundary between natural and 
computer languages. 

The interaction between English and computers is a 
two-way street. Although some grammarians undoubtedly 
abhor the use of the word interface as a verb, nowadays 
it's quite common to hear that people who don't get on 
well with each other don't interface as they should. Words 
that have languished because of neglect sometimes return 
with renewed vigor, and people talk of “the default op- 
tion" in contexts that have nothing to do with computers. 
Phrases concocted by computer buffs have come to serve 
a generally useful purpose. 

Even a language like French, which resists the incor- 
poration of English words and phrases, speaks of les ap- 
plications batch and le semiconductor. The extent of the 
interaction between English and the world of comput- 
ers can be gauged to some degree by the Oxford Dictio- 
nary of New Words. It contains detailed explanations of 
some 200 scientific and technical terms that have en- 
tered the popular vocabulary over the last decade, the 
vast majority from the world of computers. 

The purpose of computer languages is to facilitate hu- 
man/computer communication, and those who have taken 
the trouble to learn how to program can think algorith- 
mically. It is tempting to imagine that this is the only 
way to communicate with computers. However, in the 
face of fuzzy logic and neural networks, the hard pro- 
gramming of traditional procedural languages is giving 
way to a softer programming style in which computers 
can cope with words like tall, heavy, old. and hot— 
which have no specific numbers associated with them. 

Such changes will bring about dramatically new modes 
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Interfacing?” 


of communication with computers and cannot help but 
narrow the gap between English and computer languages. 
In the end, if English becomes even more of an interna- 
tional language, computers may contribute largely to this 
achievement, 

In its written form, English is an alphabetic language. 
But many dead languages (e.g., ancient Egyptian) used 
pictographs or hieroglyphs in their written versions. Even 
today, languages like Chinese and Japanese are wholly or 
partly ideographic. Computer-screen icons thus have a 
long lineage, and it will be fascinating to see to what ex- 
tent they creep into English by virtue of their extensive use 
in windowing systems. 

When multibyte Unicode, which embraces the alpha- 
bets, syllabism, and ideographs of all the world’s lan- 
guages, replaces the existing ASCII code, we may well 
find a wider range of individuals using a much more ex- 
tensive set of letters and other symbols, It will be inter- 
esting to see if English starts to make more liberal use of 
characters lying outside its 26-letter alphabet. 

The most efficient method of transmitting informa- 
tion is via the spoken word, and the most efficient and 
useful method of receiving information ts via the written 
word. In the future, perhaps we will speak our messages 
into the computer, and they will reach recipients in writ- 
ten form complete with a smile and other symbols to in- 
dicate emphasis and emotion. 

English is changing as I write this article—and more 
rapidly than it has ever changed before. In the end, the dis- 
tinction between natural languages and computer lan- 
guages will fade away, and it will become impossible to 
draw a line that demarcates one from the other. Ш 


Edward R. Swart led the team that developed the CoSy electronic- 
conferencing system on which BIX is based. He is a faculty member 
in the computing and information science department at the Uni- 
versity of Guelph and is acting dean of the College of Physical and 
Engineering Science. He can be reached on BIX as "tswart" or 
on the Internet at iswart@ snowhite.cis.uoguelph.ca. 
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AS LOSERS. 
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IN THIS MAGAZINE 
WAN 


20 QUESTIONS 
THAT NO ONE ELSE 


YOU TO ASK. 


Is the company a proven customer satisfaction leader, with over 18 customer satisfaction awards over 
the last 5 years? 


Will their products support industry-standard memory and hard disk drive upgrades? 
Does the company offer nationwide on-site service* on its equipment? 

Does the company guarantee" on-site service response by the next business day? 

Does the company guarantee five-minute telephone response for technical assistance? 


Are the service technicians used by the company trained by the product manufacturer and Novell® 
certified? Do they have access to the system engineers for complex problems and questions? 


Does the computer company design its own computer systems? 


Does the company have enough confidence in its products that they offer optional five-year 
warranty coverage on them? 


Does the company offer an unconditional 30-day money-back total satisfaction guarantee? 
Some companies can charge a restocking fee of up to 20% on any returned equipment. Do they? 


Does the company offer custom system configuration free-of-charge, including integration of add-in 
devices like modems and CD ROMs? 


Are the systems that the company is selling tested exhaustively during their manufacturing process 
and then shipped directly to customers? 


Does the company offer low prices on over 2,400 of the most popular software and peripheral items 
that youre looking for? 


Does the company test your products for compatibility with popular multimedia, sound and video 
acceleration devices? 


Does the company offer the kind of post-sales service and support that has made it a partner with 
over two-thirds of the FORTUNE 500°? 


Does the company offer a wide variety of factory-installed software titles? Is there a “per-application” 
installation charge or is there one flat installation charge of $15 per system like Dell? 


Does the company have long-term relationships with leading hardware vendors like Intel, Quantum, 
Conner and Sony, or do they buy their components and peripherals off the spot market? 


What about software? Does the company have testing and development relationships with leading 
software vendors like Microsoft and Novell? 


Does the company have the kind of technological prowess it takes to lead the way as one of the fastest 
growing PC companies in the world? 


Does the company offer the stability of Dell, a $2 billion FORTUNE 500 company with outlets in 
more than 25 countries worldwide? 
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DELL” 486/255 DELL 486/335 DELL 486/33 DELL 486/33 DELL DIMENSION XPS 
1486" SX i486 SX i486 DX i48 


id i i 1486 DX 466V 1486 DX2 
25MHz SYSTEM 33MHz SYSTEM 33MHz SYSTEM 33MHz SYSTEM 66MHz SYSTEM 
BUSINESS LEASE? BUSINESS LEASE BUSINESS LEASE BUSINESS LEASE BUSINESS LEASE 
$1299 13158705. $1,499 |2545) $1,799 |57700. $1999 |$74/vo| $2,999 |81106, 
“ AMA RAM e AMB RAM • AMB RAM « BMB RAM 16МВ RAM * 64MB MAX RAM 
e 170MB (17ms) HARD DRIVE e 170MB (17ms) HARD DRIVE © 230MB (17ms} HARD DRIVE • 230МВ (17ms} HARD DRIVE • 450MB (12ms} HARD DRIVE 
« UPGRADEABLE PROCESSOR • UPGRADEABLE PROCESSOR e UPGRADEABLE PROCESSOR e UPGRADEABLE PROCESSOR e 256KB CACHE 
3 16BIT ISA EXPANSION 93 16BIT ISA EXPANSION 43 16BIT ISA EXPANSION e 3 16BIT ISA EXPANSION e UPGRADEABLE TO PENTIUM" 
SLOTS SLOTS SLOTS SLOTS OVERDRIVE™ 
= LOCAL BUS VIDEO e LOCAL BUS VIDEO e LOCAL BUS VIDEO e LOCAL BUS VIDEO e VL #9GXE VIDEO 
“5УСА 10241 MONITOR * ULTRASCAN'* 14C MONITOR | *ULTRASCAN 14C MONITOR • ULTRASCAN 15Е5 MONITOR ACCELERATOR CARD WITH 
(147, 1024 x 768, .28тт) (147 1024 x 768, .28mm, NI) (14", 1024 x 768, .28mm, NI} (15% 1024 x 768, .28mm, МІ) ream i E PANEL 
« DUAL DISKETTE DRIVES » DUAL DISKETTE DRIVES e DUAL DISKETTE DRIVES ө DUAL DISKETTE DRIVES 
[3.5* AND 5.25") (3.5" AND 5.25") (3.5" AND 5.25") (3.5” AND 5.25"] * 1MB VIDEO RAM 
« MS.DOS* 6.0/MICROSOFTS e MS-DOS 6.0/MICROSOFT * MS-DOS 6.0/MICROSOFT e MS-DOS 6.0/MICROSOFT * MULTI-SESSION, DOUBLE- 
WINDOWS'* 3 1 /MOUSE WINDOWS 3.1/MOUSE WINDOWS 3.1/MOUSE WINDOWS 3.1/MOUSE SPIN CD ROM DRIVE 


= ULTRASCAN 15Ғ5 MONITOR 
(15 1024 x 768, .28mm, МЇ) 


e ONE DISKETTE DRIVE {3.57} 


* MS-DOS 6.0/MICROSOFT 
WINDOWS 3.1/MOUSE 


* FLOOR-STANDING MODEL 
AVAILABLE FOR ONLY $100 
MORE 


Before you buy an i486 system, shop around. Ask questions. Compare the answers. 

When all is said and done, we're sure you'll find Dell is the winner. 

The winner in customer service and technical support. The winner in price and 
performance. And we win in customer satisfaction surveys time and time again. All of 
which helps explain why we're a two billion dollar company and why two-thirds of the 
FORTUNE 500 buy computers from Dell. 

Ask any of our competitors if they can offer over 20,000 configurations. Then ask if 
they will help you configure the one that’s right for you, load it up with software and run 
it through a battery of over twenty diagnostic tests before they ship it to you directly. 

We do. Ask our competitors if they'll offer you extended warranty protection on all 
parts, labor or both. We do. So give us a call. Because the way Dell plays the computer 
game, you dont have to trade off service and support to win in price and performance. 


DOLL 


TO ORDER, CALL 


800-348-6152 


HOURS: MON-FRI ?АМ-ЭРМ СТ SAT IOAM-6PM СТ SUN 12PM-5PM CT 
IN CANADA? САЦ 800-668-3021. PLEASE REFERENCE #TIEAS 


"Guarantees avuiluble in the USA only for registered owners of Dell systems purchased after 8/1/93. For a complete copy, please call our TechFux™ line at 1-800-950-1329 
or write Dell USA LP, 9505 Arboretum Bled., Austin, TX 78759-7299. Attention Guarantees. "Prices wkd in the U.S. only. Some products and promotions not awulable m 
Canada. MOn-sité. wrvice provided by BuncTec Service Corporarim. On-site service may not be available m certain remote areas. "Business leasing arranged by Leasing Group, Inc. 
FORTUNE 500 is u vegistenxd trademark of The Trme Inc, Magazine Cumpany. Intel and the Inul Inside logo ure registered trademarks ana 1486, Pentium and Overdrive ure товстих of 
intel Corparation, MS-DOS and Microsoft are registered rrademarks and Windows is а mademark of Microsoft Corporation. VL-Bus is a trademark of Video Electronics Standards 
Association. Novell i a registered trademark of Novell, Inc. Dell disckums propmetary interest in the marks and names of others. ©1993 Dell Computer Corporation. All rights reserved. 


Our customers do. In the just released 1993 


J.D. Power and Associates survey of business users, 
———— Dell had the “Highest Customer 


ee” Satisfaction Among Desktop Personal 
STUDY Computer Users.” Ahead of every other 

SUMMARY. computer company in the study. 

Call today and we'll But leading in customer satisfaction 
mail or дрон t is nothing new for Dell since we've won 

тте 18 major customer satisfaction awards in 
study detailing the past 5 years alone. 
our performance After all, we've built a FORTUNE 500° 
be eere company by dealing with customers direct 


— ————— ~ forover nine years. We talk to over 15,000 
customers every day. Old and new customers alike. So we 
understand the frustrations PC users face. Which is why we've 


Look for the Intel Inside? 
symbol an our quality 
computer systems. 


pioneered a long list of sales and service 

innovations that everyone in the personal 
computer industry is trying to duplicate. 

Like supporting you directly regardless of where you bought 
your Dell” system. 

Like guaranteed’ five-minute technical telephone support. 

Like guaranteed’ next-business-day, on-site service. 

The list-goes on and on. So if you really want to get 


satisfaction out of your DOLL 


PC investment, dort 
TO ORDER, CALL 


just shop for an easy- 
800-626-9524 


to-use computer, try 
shopping at an easy- 

HOURS; MON-FRI 7AM-9PM CT SAT IOAM-6PM CT SUN 12PM-5PM CT 
IN CANADA, CALL 800-668-3021, IN MEXICO CITY, 228-7811. #11ЕМЗ 


to-use computer 
company. 


11993 J.D. Power and Associates Desktop Personal Computer Satisfaction Study. Study conducted among business users and based от 1,956 user respondents. 


